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Get set for the next generation, the 1-Megabit dynamic RAM/123 











Performance is 
guaranteed. 


Hewlett-Packard care- 
fully specifies and guar- 
antees the performance 
of each fiber optic com- 
ponent so that you 
know exactly what to 
expect every time. Pub- 
lished and guaranteed 
link specifications, in- 
cluding optical power 
budget, make your prod- 
uct development tasks 
easier than ever before. 
From design-in to 
manufacturing, HP can 
help ease your transi- 
tion from wire to fiber 
optics. And you can be 
confident that when you 
begin volume manufac- 
turing, HP fiber optic 
links will perform as 
well in your products 
as the first link tested in your labs. 
Reliability is built-in. 
HP requires extensive testing of 
fiber optic link components prior 
to release. This allows us to docu- 
ment reliability over temperature 
and environmental extremes. And 
test data are published and avail- 
able for you to see. Over time, HP’s 
fiber optic links will consistently 
perform to specifications in your 
products. 


Quality is a commitment. 
HP gives you high-quality solutions 
— transmitters, receivers, connec- 


tors, and cable. Every fiber optic 
component is designed, manufac- 
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Design in confidence with 
guaranteed fiber optics from HP 

























tured, and tested to perform to its 
optimum in a complete link. 

Vertical integration allows HP to 
control and keep quality high, from 
LED's to the precise lensing scheme 
and easy-to-install package. You get 
a complete solution when you buy 
HP fiber optic components. 


Depend on HP’s support. 


HP is committed to serving all com- 
puter and industrial applications 
around the world, wherever fiber 
optics can provide a solution. Appli- 
cations literature and a worldwide 
team of applications and sales engi- 
neers are available to help you. 

Find out how our commitment 
to guaranteed fiber optic perform- 
ance, and to service and support 
can benefit you. 

For pricing and delivery, contact 


@ 


HEWLETT 
PACKARD 








your local Hewlett- 
Packard authorized 
components distribu- 
tor. In the U.S., call 
Hall-Mark, Hamilton/ 
Avnet, Pioneer Stand- 
ard, Schweber, or the 
Wyle Distribution 
Group. In Canada, call 
Hamilton/Avnet or 
Zentronics, Ltd. For 
more information, call 
your local HP sales 
office listed in the 
telephone directory 
white pages and ask 
for the Components 
Department. 







HP: The right choices 
for guaranteed 
fiber optics. 
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Catch the Bus for 
Completely Automatic 
Distortion Measurem 


Designers and ATE people requested it — a any input level. As an AC voltmeter, the 6880 


























NEW distortion analyzer with IEEE-488 bus measures RMS volts or deviation in percent or 
compatibility. Now Krohn-Hite responds with dB. As a frequency counter, it displays the 
the first totally automatic instrument for mea- fundamental input frequency from 1.000 Hz 


suring low distortion, voltage, andfrequency. to 999 kHz. Built-in features include switch- 
_ Here’s What “Completely Automatic” selectable high and low pass filters, distortion 
Means. The 6880 self-tunes to the frequency Output, analog output, and ultra-low distortion 


of an external signal over the entire range of 1 kHz (0.003%) sinewave output. 

1 Hz to 110 kHz, so manual frequency tuning Catch the IEEE-488 bus compatible, 

is unnecessary. Distortion, AC voltage, and completely automatic 6880 distortion analyzer 
frequency measurements can be made with today at Krohn-Hite. Make Krohn-Hite your 
input levels from 0.1— 130 V RMS. And by stop for a family of bus compatible instru- 
eliminating operator functions, the 6880 cuts ments. Call for further information and look up 
time and costs. our complete product listings in EEM and 


The 6880 Is Versatile. It measures total | Gold Book. : 
harmonic distortion in percent or dB down to 
—90 dB (0.003%), with 0.1 dB resolution for 


sisi EE sp BE Bee : : MODEL 6880 : : 
—— pROGRAMMABLE _ 
DISTORTION ANALYZER _ 






Avon Industrial Park, Avon, MA 02322 
(617) 580-1660 TWX 710 345 0831 


Krohn-Hite...Benchmark of Quality in Programmable Instruments 


INTERNATIONAL: ARAB REPUBLIC OF EGYPT, EPIC, 661767; ARGENTINA, COASIN, 552-3185: AUSTRIA, UNIVERSAL ELEKTRONICK IMPORT, 5415880; AUSTRALIA, WARBUR- 
TON FRANKI, Adelaide 3567333, Brisbane (07) 52-7255, Melbourne 03 699 4999, Perth 657000, Sydney 648 1711/648 1381; BELGIUM, CN. ROOD S.A., (02) 735 2135: CANADA, 
WEBSTER INSTRUMENTS LTD., Mississauga (416) 625-0600, Ottawa 613) 725-1931, Montreal (514) 744-5829, British Columbia (604) 434-2611, Alberta (403) 458-4669; DENMARK, 
SC METRIC A/S, (02) 804200; ENGLAND, KEITHLEY INSTRUMENTS, LTD., (0734) 861-287; FINLAND, INTO OY, (90) 742-122; FRANCE, M.B. ELECTRONIQUE, 956-81-31: GER- 
MANY, KEITHLEY INSTRUMENTS LTD., GmbH (0-89/7-14-40-65: HOLLAND, C.N. ROOD B.V., 070-996360; INDIA, BALI INTERNATIONAL, 6123046: ISRAEL, ARITMOR ENGINEER- 
ING CO., LTD., 72 73 17, 72 87 16; ITALY, VIANELLO S.P.A., (02) 65.96.171: JAPAN, YA-MAN LTD., (03) 667-5945; NEW ZEALAND, WARBURTON FRANKI, 664150: NORWAY, TELEIN- 
STRUMENT AB, (02) 78-94-60; PORTUGAL, MAGNETROM, 57-19-61; SINGAPORE, O’CONNOR’s (PTE) LTD, 637944; SOUTH AFRICA, PROTEA PNI PTY, LTD., (2711) 786-3647; 
INST HUMien: Cone See 258-09-07; SWEDEN, LAGERCRANTZ ELEKTRONK AB, 0760-861-20; SWITZERLAND, MEGEX, 01/734/4171; TAIWAN, ALPHA PRECISION 
, 7013113-5. 
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ANDS. NO BUTS 


‘But don't include 
speed tests: 








Some chip makers spend 
more time making exceptions 
than they do making parts. 
Their guarantees run on and 
on and on. 

Ours is short and sweet, 
and it comes with every device 
AMD makes. 

Next time you have to fill 
a tall order, look for the short 


guarantee. 











The International Standard of 
Quality guarantees a 0.1% AQL on all 
electrical parameters, AC and DC, 
over the entire operating 





Advanced Micro Devices <1 


For more information, contact the sales office nearest you or write the words “No ifs” on your letterhead and mail it to 
Advanced Micro Devices, Mail Operations, P.O. Box 4, Westbury-on-Trym, Bristol BS9 3DS, United Kingdom. 
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new system with the MC68020: 
microprocessor. 


The new performance standard. 

Motorola's new MC68020 performs 
at speeds typically 400% of the estab- 
lished standard of comparison, the 
MC68000. It’s up to ten times faster in 
dedicated 32-bit applications. 

No other 32-bit MPU makes this ex- 
tensive a leap in performance improve- 
ment. At 16.67 MHz the MC68020 typ- 
ically runs at 2.5 MIPS for integer pro- 
cessing. MIPS rates several times typ- 
ical are achievable in dedicated 32-bit 
applications. 

The advanced two-micron HCMOS 
manufacturing technology which 
allows this unparalleled performance 
also results in very low power dissipa- 
tion. In fact, the MC68020 consumes 
less power in a system than the 
original MC68000. 

The MC68020 creates opportunities 
you've never had before--opportuni- 
ties to unleash the full potential in 
your 32-bit MPU-based systems be- 
cause it sets the standard for 32-bit 
microprocessors. And, because it’s the 
first complete 32-bit microprocessor 
available, more than just a 16-bit design 
on a data bus stretched to 32 bits. A 
detailed look at the architecture re- 
veals this totality. 


A fully compatible M68000 Family 
member. 

Yes, the MC68020 has features new 
to the M68000 Family to maximize its 
true 32-bit capabilities. 

Yes, it’s an all new design built with 
advanced, highly manufacturable 
HCMOS technology. 

And, yes, it’s a fully-compatible 
member of the M68000 Family of 
MPUs and peripherals. All user object 
code written for previous M68000 
Family MPUs executes without re- 
vision. In fact, MC68020 enhance- 
ments allow it to run more than three 
times faster. 

Family compatibility is further en- 
hanced by dynamic bus sizing, which 
supports the use of 8-, 16- and 32-bit 
ports in 68020-based systems. In fact, 
the MC68020 can be used in existing 
8- or 16-bit systems. 


New features enhance 32-bit 
architecture. 

The MC68020 design is new, how- 
ever its architecture is based on the 
proven M68000 Family 32-bit register 
set. And, the MC68020 is highly en- 
hanced. 

On-board instruction cache speeds 
operation and provides increased 
multiprocessing efficiency. The copro- 
cessor interface allows direct expan- 
sion of the architecture off the MC68020 
chip to coprocessors or customer-spec- 
ified processing systems. 

New addressing modes, new instruc- 
tions and a 32-bit barrel shifter support 








new capabilities. Operating system ef- 
ficiency is improved with a 32-bit pro- 
gram counter. 

These enhancements and more op- 
timize the MC68020 for 32-bit opera- 
tions. 





Design support brings projects 
together, fast. 

Making the most of your new 32-bit 
design opportunities with the MC68020 
is simple and effective with the 
backing of powerful new hardware 
and software support from Motorola. 

The Benchmark 20™ evaluation sys- 
tem has been developed as a maxi- 
mum environment testbed for result- 
ant software. For initial software de- 
velopment, cross-Support packages 
under both the UNIX ™-derived System 
V/68™ and the real-time VERSAdos™ 
operating systems run on standard 
Motorola VME/10™ and EXORmacs® 
hosts. 

Youll find MC68020 designs a 
breeze with Motorola's advanced 
development tools--real time emula- 


tion and bus-state analysis with the 
HDS400 development system. 


Move up to the MC68020. 

The opportunity to design new-gen- 
eration systems around the MC68020 
and the M68000 Family is yours today. 
Marketplace attention will be focused 
directly on the growth-oriented com- 
panies that take advantage of this 
opportunity. Motorola's sales engineers 
and field applications specialists are 
available and equipped to assist you in 
moving up to the new 32-bit micropro- 
cessor performance standard. Contact 
one of them today. 

Additional technical information is 
available by writing or sending the 
completed coupon to Motorola Semi- 
conductor Products Inc., P.O. Box 20912, 
Phoenix. AZ 85036. 





Benchmark 20, SYSTEM V/68, VME/10 and VERSAdos are 
trademarks of Motorola 


EXORmacs is a registered trademark of Motorola 
UNIX is a trademark of AT&T Bell Laboratories. 
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MOTOROLA 


International Semiconductor Group 
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Write To: EUROPE: Motorola Ltd., European Literature Center, 88 Tanners 
Drive, Blakelands, Milton Keynes MK14-5BP, United Kingdom. 
ASIA/PACIFIC: Motorola Inc., International Semiconductor Group, a 
P.O. Box 80300, Cheung Sha Wan Post Office, Hong Kong. 
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Reference: Optocouplers 


“Quadrupeds” 
win 3-2 on space 





With its four pins the new Siemens 
SFH 610 optocoupler is quite 
unlike any of its predecessors in 

a DIP-6 case. And its smallness 
gives it an enormous 


space advantage: 
now you can fit three 
couplers where there 


used to be room for 
only two. 








Thus you get the packing density 
of multiple couplers, but without 
any of their so hard to avoid 
problems with non-uniform current 
transfer ratio. 


A big bonus in return for a small 
sacrifice: we've done away with 
two inessential pins (can you 
remember ever wiring the base 
pin?). Otherwise the new four-pin 
models offer the same proven 
technology as the SFH 600 family: 


high current transfer ratio in four 
versions from 40 to 320 %, 

with specified values at Ir = 1mA 
important for all CMOS 
applications 

isolation test voltage 2.8 kVdc 
long useful life 

half life of 200,000 h) 

stable electrical data through 
TRIOS® (transparent ion screen) 
100 % burn-in 

at Ik = 50 mA/60°C/24 h 


Get to know the “Quadrupeds”, 


write to Siemens AG, 
Infoservice/B 8404, Postfach 156, 
D-8510 Furth, mentioning 

“SFH 610 optocouplers”. 
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ries to mass storage to acom- 
plete range of I/O interfaces. 
50 chances are, you can 
design your custom system 
around existing hardware, 


you getthe bestof both worlds. ctr euccraomts 
Advanced capabilities. With LNA MENTION 
proven technologies. So you 
become more competitive with 
less risk. 







Se CE eG SAA RSS HD rather than developing your 
COMPATIBILITY MEANS own or working around some- 
MORE FLEXIBILITY, one else's limited product 
LESS REDEVELOPMENT. offering. And you may modify 
From the beginning, Digital your product later with little 


concern over development 
costs or delays. 


BEST ENGINEERED 
MEANS ENGINEERED 
TO A PLAN. 


has been dedicated to asingle 
philosophy with its product 
families. Compatibility, Not just 
from product to product. But 
from generation to generation. 
To the OEM, that's particu- 
larly important because it 
means you can upgrade your 
product at any time you like, 
with an absolute minimum of 
development. computing strateay. This 
Suppose, for instance, you ee i means that our systems are 
designed around the world’s ee RE IS IIT. oe engineered to work together 
first 16-bit microcomputer, our — easily and expand economi- 
LSI-11* And now you find that cally. Only Digital provides you 
new demands on your prod- with a single, integrated com- 
uct require a more powerful puting strategy, from chips to 
system. Upgrading your 32-bit systems, and direct from 
processor to our LSI-11/23* desktop to data center. 
or LSI-11/73 is a simple matter. For more information 
You don't need to learn anew : . tid : about Digital's OEM products, 
operating system. And the > ELECTION Om INEERING PHOSECT COnTaOK » — simply fillout and return the 
changes to your software creat, een ae » coupon below. Orcontact one 
are absolutely minimal. With cease. Camura ie : » of Digital's Authorized Indus- 
Q-Bus, instead of going back ® — trial Distributors. Or call 1-800- 
to the boards and starting 8-4400, ext. 139. In Canada, 
over, you move your product 
to market. Faster. With far 





Digital's Q-Bus products, 
like all Digital hardware and 
software products, are engi- 
neered to conform to an overall 


“STRUCTURAL ANALYSIS 
CIVIL ENGINEERING 
























































less expense. 
MORE THIRD PA hurry. Have your repre- 
RTY call today 
SUPPORT THAN ANY 
OTHER ARCHITECTURE 
IN THE WORLD. = 
Your advantages continue — 
with the broad choice of is 
peripherals available to you. a 
a . 3 City 
ye « State Zip 
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| aS Telephone Ext. 
Wigital Equipment Corporation, 
Reed Road, HL02-1/E10, 
dson, MA 01749. Ew 7/23 123 





REALTS 
PSYCHOLOGICAL TESTING 





| THE BEST ENGINEERED 
Q-Bus is not only supported by COMPUTERS 
Digital's own line of processors 


* IN THE WORLD 
and peripherals, but by those 


of any number of third party S.C —F... ss a * 
sources as well.Frommemo- , | = ee 
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Sweep clean. Sweep pure. 

The Wiltron 6600A family of 
Sweep generators has 37 truly modern 
models to satisfy every combination of 
frequency and power needs. Sweep 
from 10 MHz to 40 GHz in a single unit 
with a single coaxial output connector. 
Or choose economical narrow band 
units to cover just the frequencies you 
need. Get up to 50 mW out to 18.6 GHz, 
SO you wont need bulky and expensive 
output amplifiers. 

There's simply no doubt 
about it. Wiltron’s your one sure source 
for up-to-date fully programmable 
sweepers. Use them as benchtop sig- 
nal sources. Use them as ATE stimulus 
devices or as parts of scalar and 
phasor swept measurement systems. 

No matter how demanding 
your application, there's a Wiltron 
sweeper to do your job better. 








The no compromise design. 

There's never a premium 
for extra performance with Wiltron. 
Excellent RF performance including 
spectral purity, frequency accuracy and 
leveling are designed in from the first. 
They're not high priced, power robbing 
afterthoughts. 

Get the facts. Off-the-shelf 
6600A Wiltron sweepers feature spu- 
rious free response of —60 dBc and har- 
monics of better than —40 dBc over the 
2 GHz to 26.5 GHz range. And because 
we use the latest design technology, 
frequency output is accurate: better 
than +10 MHz to 18.6 GHz, + 20 MHz 
to 40 GHz. Advanced leveling loop 
technology assures automatic internal 
leveling to 40 GHz with excellent match 
and accuracy. And don't forget, Wiltron 
doesnt use plug-in design with all its 
attendant performance degradation. 








Wiltron Sweepers are 
completely programmable viaGPIB_ 
(IEEE-488). Distributed microprocessor _ 
architecture provides best bus man- 
agement for ATE applications to sim- _ 
plify both operator front panel control ~ 
and automatic operation. Ahigh ~ 
level programming mnemonic set 
speeds program development. 
Wiltron, the only microwave 
source you'll ever need. 

So big sweep or small, high 
power or low, theres a modern Wiltron 
swept frequency generator on the shelf 
ready to meet your exact needs. 

For more information, phone 
Walt Baxter, (415) 969-6500. Or address 
Wiltron, 805 East Middlefield Road, 
Mountain View, CA 94043. 


WILTRON 
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FAST PLA CHIPS 





FOR COMPUTERS 





GO TO MARKET 


User-programmable parts with propagation delays of 15 ns 


should supplant fast TTL in speed-critical data paths 


Dallas 
Dp: hoard fast bipolar logic 
chips: They seem destined to be 
supplanted by user-programmable 
logic arrays, now reaching 15-ns 
maximum propagation delays. At 
such levels, the new programmable 
arrays are expected to begin appear- 
ing in speed-critical data paths of 
fast computers, taking over from 
small- and medium-scale bipolar 
logic components. 

First out of the gate with 15-ns 
PLAs is Dallas-based Texas Instru- 
ments Inc., which only a year ago 
entered the user-configurable logic 
market by second-sourcing PAL cir- 
cuits from Monolithic Memories 
Inc. of Sunnyvale, Calif. Early this 
month, TI quietly began shipping 
what it says is the industry’s fastest 
20-pin PLA to distributors. This 
week, the firm is announcing the 
availability of the TIBPAL16L8-15 
at $5.18 each in  25,000-piece 
quantities. 

Relying on a new version of its 
most advanced 2-um oxide-isolation 
bipolar technology (see ‘‘Wafer-step- 
ping gains impact TI’s Impact’), TI 
hopes to rise quickly from the status 
of newcomer to dominant supplier 
in programmable-logic markets, 
which by most accounts will reach 
worldwide sales of $200 million in 
1984. Growth rates are expected to 
exceed 30% a year, and many be- 
lieve the business will easily reach 
$1 billion by 1990. 

After delaying introduction last 
spring, National Semiconductor 
Corp. of Santa Clara, Calif., now 
says it will begin shipping 15-ns 
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PLAs within a month. National has 
developed its own oxide-isolation bi- 
polar process, derived from emitter- 
coupled-logic memories and modi- 
fied for higher breakdown voltage. 
This technology, plus an addition to 
a modified circuit design, makes the 
PLA chips suitable for replacing up 
to 10 advanced Schottky compo- 
nents, says Joseph Vithayathil, stra- 
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Robert Lineback 


tegic marketing manager. Some cus- 
tomers have already received sam- 
ples of the 20-pin circuits. 

Other firms are also hot on the 
trail of faster bipolar parts. Ad- 
vanced Micro Devices Inc., Sunny- 
vale, Calif., intends to push its fast- 
est speed offering from 20 ns to 15 
ns in the first quarter of 1985. 
AMD is already producing 20-ns 





_Wafer-stepping gains impact Tl’s Impact _ 


Advances in production equipment can open the door to changes in semicon- 
ductor technology, but the evolution of manufacturing systems can also delay 
or even eliminate the need for new processing techniques. Take Texas 


Instruments Inc.'s most advanced oxide-isolation bipolar process, called — 


Impact: implanted advanced composed technology. 

When first developed in the early 1980s, Impact combined conventional 
projection printing with emerging wafer-stepping lithography. The process 
represented a revolutionary departure from TI’s existing advanced low-power 
Schottky technology. It was designed to drive bipolar features below 2 um, 
while minimizing the number of critically aligned mask steps, which had to be 
handled by very accurate but slow wafer steppers. Oxides were grown instead 
of removed. 


Enhancements in wafer-stepping equipment that boosted throughput 24 


times and a general movement to 6-in. silicon slices have eliminated the 


benefits of the changes. Instead, wafer-stepping lithography and new design 


rules will be used in all levels of the existing ALS process, now at the 3-4m ae 
for Tl’s ALS and advanced Schottky logic components. © 

The result is anew but more conventional 2-um Impact that almost achieves 
the bipolar performance of the revolutionary process. For starters, the new 
Impact is being used on TI’s new high-speed programmable logic devices and 
programmable read-only memories. However, the original Impact, which still 
has 4-~m metal pitch features (the new Impact has 7-j1m) is still being used to 
prototype Tl’s AS888 and 889 8-bit bit-slice devices. TI is now considering 


converting the bit-slice processors to the new Impact for processing standardi- — 


zation. The new Impact represents little change to the processing front end © 
from ALS and LS. The difference is that wafer stepping has totally replaced ~ 


projection printing, and transistors are 1.05 mil? instead of 1.94 mil?2. —J.R.L. 


ae 


with their Japanese competition 
[Electronics, April 10, 1980, p. 81], 
the study spurred improvements that 
continue to this day, bringing virtual 
parity in quality between the two 
countries. 

Also working against any change 
in the military-component status quo 
is the bureaucratic nature of the mil 
specs themselves, which have evolved 
into a nearly impenetrable thicket of 
requirements. Many industry partici- 
pants, in fact, feel that they work 
somewhat at cross purposes. On the 
one hand, the extreme difficulty of 
changing mil specs stymies the sort 
of fast-moving innovation that char- 
acterizes commercial semiconduc- 
tors. On the other hand, by living up 
to the letter of the specifications, 
both suppliers and customers are 
shielded from any blame if the end 
equipment falls short in performance 
in the field. 

High failure rate. Compared with 
many such studies in the merchant 
market, the results of extensive mili- 
tary-chip testing are seldom made 
public, so the very high failure rates 
spotlighted in extensive programs be- 
come especially interesting. In one 
project, began in the late 1970s at 
Hughes Aircraft Co.’s Radar Sys- 
tems Group and continuing today, 
the avionics manufacturer has been 
retesting more than 1 million parts a 
year under the applicable mil spec 
(see table, opposite). 

The Hughes group, which has 
more than $800 million in annual 
sales to the military, sometimes per- 
forms these retests on every compo- 
nent used in an entire program; in 
Others, it only samples them. The 
cost of the program, which runs to 
some $2 million to $3 million a year, 
is partly borne by Hughes; the re- 
mainder is charged to the programs. 
The Hughes managers say that pur- 
suing a nonmandated test program of 
this magnitude is the only way the 
performance of the end system can 
be assured. 

The Hughes failure rates are far 
and away higher for its military-des- 
ignated components than for its com- 
mercial products. In the latest 1984 
period, the rate amounted to 4,700 
parts per million, more than 10 times 
what major semiconductor firms are 
currently reporting for their entire 
lines. (Hughes itself does not compile 
a composite failure rate, citing the 
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Fault finders. Hughes’ tests more than a million semiconductor parts per year. At last report, 


4,700 parts per million had defects like lifted thermal bonds (left) and multilayer shorts. 


lack of a sufficient statistical base, 
but does report results quarterly to 
each of its suppliers. The company 
also does not single out offending 
parts, merely noting that “all of 
them have had their problems at one 
time or another.’’) 

Interestingly enough, according to 
most process experts, commercial 
and military integrated circuits are 
essentially the same, separated only 
by the documentation that must be 
generated to ensure traceability. The 
overriding questions concerning the 
Hughes results, therefore, are not 
only why the failure rate is so high 
in retesting chips that have already 
run the mil spec gauntlet but also 
why they fail at a rate so many times 
higher than their commercial coun- 
terparts do. After all, the trend has 
been for commercial users to do 
more testing, largely under the impe- 
tus of automobile builders and com- 
puter manufacturers, whose quality 
demands in many cases actually ex- 
ceed military requirements. 

Varied explanations. As might be 
expected, explanations for the poor 
results of military quality testing 
vary greatly, depending on which 
quality-control official 1s doing the 
talking. Indeed, such officials com- 
monly express surprise that their 
competitors are having problems 
that, of course, have been solved at 
their own companies. But universal- 
ly, they raise a question about the 
repeatability of test procedures—the 
question of whether the user (that is, 
Hughes) exactly duplicates the equip- 
ment and calibration of test equip- 
ment performing the first tests at the 
semiconductor plant. 

Calibration alone is a major task, 
aligning what is an array of many 
types of test equipment to common 
standards with the manufacturer. 


Also, a misstep with something as 
basic as nonstatic gear can alone ac- 
count for failures in the 1,000-to- 
3,000-ppm range. “If you don’t have 
nonstatic equipment at all, that’s 
10,000 ppm right there,’ remarks 
Derek Lidow, vice president of oper- 
ations at International Rectifier 
Corp., El Segundo, Calif., which is 
located near the Hughes radar facili- 
ty. He also notes that mishandling 
chips for manual testing can cause a 
3,000-ppm rate. 

Also, the stringent temperature 
ranges (-55 to +125°C) imposed on 
military chips forces many failures in 
parts that might pass the 0-to-70°C 
commercial standard. Merrill F. 
Johnston, who heads the Hughes Ra- 
dar Group’s Manufacturing Reliabil- 
ity Laboratory, confirms that very 
high temperatures often turn up mal- 
functions, leakages, and breakdowns 
that would otherwise slip through. 
He says his group puts failed chips 
through a 12-step analysis and makes 
this data available to the vendors so 
that they can use it to make the 
corrections. 

But it is a mistake to assume that 
mil spec products are inherently bet- 
ter than commercial ones, says Da- 
vid S. Cochran, a former semicon- 
ductor process consultant who now 
oversees buying chips for Xebec 
Corp., Sunnyvale, Calif. In Coch- 
ran’s experience, “commercial de- 
vices are as good as military ones.” 
In fact, he says, ‘““At some places, 
commercial quality doesn’t seem to 
be getting to the military side of the 
house.”’ 

This is a frequent observation, es- 
pecially from chip manufacturers 
who attribute the problem to red 
tape involved in changing MIL 
SPECs. An example is quality assur- 
ance procedures required by automo- 
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PLESSEY JUST GAVE VMEbus 
WHAT IT NEEDS MOST. 


140 ns access time and on-board battery backup. 


Introducing a full line of board level hardware, software and VMEbus Controllers, Graphics and I/O Boards. 
technical support for all your VMEbus systems. Plessey VME also ‘ricludes: 
Take a bus as powerful, versatile, reliable and future @ Winchester / floppy disc controllers 
compatible as VME. Add a company as powerful, versatile, @ Intelligent SASI controllers 
reliable and future compatible as Plessey and you have @ 16-colour graphics boards 
everything it takes to board the VMEbus with ® 6-channel serial I/O boards 
complete confidence. @ And more coming. 
Introducing Plessey VME. Plessey has a full VMEbus Software. Support your 
range of VME board level hardware, software system with our wide range of firmware 
and technical support services. We’ll give you and software products: 


the languages, operating systems, the ® Monitor: EPROM resident 
drivers, complete technical assis- 


@ ECC boards up to 3 Mbytes capacity with 300 ns access time. 
@ Static RAM/EPROM boards with up to 256 Kbytes of both 
RAM and EPROM in 16 JEDEC standard sockets 

















monitor/debugger 
tance and, of course, that famed ® Ideal: EPROM resident 
Plessey guarantee with worldwide assembler/editor 


backup. All to support our superio 

VMEbus products including . . 
VMEbus Single Board Coupelers:. 

Build your systems around any of our four 

new single board computers with features th 

include up to: 

@ 10 MHz 68000, 512 Kbytes of memory and 

128 Kbytes EPROM 


interpreters 

@ COHERENT*: UNIX’ V7 compatible 
single/multi-user operating system 

pSOS: EPROM resident multi-tasking 

real time executive. 

VME ... the Plessey Way. If you are building your / 

business on VME, Plessey VME means business. Right 7 








@ 512 Kbytes of dual ported memory now and in the future with new VME products on yy 
e Memory management, DMA controllers, virtual the way. For details on our comprehensive A isc 

Ey LOCC 08S VMEbus products and capabilities, call or write ff xs 
@ 3 serial ports, multi protocol serial /O to your nearest Plessey Microsystems Office, SS 
@ 24-bit bidirectional parallel I/O or use the coupon below Se 
@ Floppy disc controller, real time clock with battery backup : 4 OS 
e@ And a lot more. Cet oe 4S RS 

VMEbus Memories. Enhance your system with 

add-in memories including: 
@ Parity boards up to 4 Mbytes capacity with | PLESSEY 

270 ns access time © 
UK USA France Germany 
Water Lane One Blue Hill Plaza 7—9 rue Denis Papin Bahnhofstrafe 38 
Towcester Pearl River 78190 Trappes 6090 Russelsheim 
Northants New York 10965 (3) 051.49.52 (0 61 42) 6 80 04 / 
NNI2 7JN (914) 735 4661 x 
(0327) 50312 y, 
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WANT TO GET 20 TESTED 
PROTOTYPES IN 3 WEEKS? 
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PROTOTYPES 
IN JUST 3 WEEKS 


An IC design break- 
through! You provide us 
_ only with your functional 
logic diagram or net list and 
we will do the rest. Our auto- | 


mation tools are so advanced ~ 


that we currently are delivering 20 


tested prototypes in less than 3 weeks. 


DESIGN 
AUTOMATION SAVES 
TIME AND MONEY 


)\ There is no need 


WA \) 3, to take the obsta- 
\ wed cle course. 
v A: ]- ~ With CADIC, 


IC design is 
no longer an 






irvetoh 
Qn 
yz 


, 
\ 
( 
= 


“N os 
~~ ee : : 
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UNNECESSARY oe 
INVESTMENT IN financial 
EXPENSIVE TOOLS burden. You 


avoid the costs of expensive hard- 
ware and prolonged development. 
At the same time you make Market- 
ing happy by introducing new prod- 
ucts in atimely fashion. 


CADICZ 
= 


The One Stop IC Service 





7874 S.W. Nimbus Ave., Beaverton, Oregon 97005 - (503) 626-7902 





DATA 
\ TRANSFER volume is high or low, we 
will meet your needs and 















TOTAL SERVICE Wy AN 

SAVES YOU : y a. 

WORRIES OP ooé;, =| 

No need to climb (' wr 

walls. CADIC, the er «ie 

One Stop IC Service, |+ ae OUR COMMITMENT 
meets all your IC cn | | | GIVES YOU PEACE a 
needs. In addition to + ae La OF MIND a2p 
design, we also take ee © Peat eave co 


care of your produc- 
tion requirements. We 
offer choices of Gate 
Array or Standard Cell library based 
designs tailored to your production 
needs. Furthermore, CADIC will 
set up the testing, packaging and 
burn-in processes required for 
production. Whether your 


~ VIOLATION OF you confused atthe {. | 
DESIGN RULES crossroads. In addi-| (Win | 
tion to the design, fee 
CADIC provides its 
customers withthe 
electrical data, soft- “ND 
ware tools and other assistance 
needed for simulation and debugging. 
Take an easy step. Make an appoint- 
ment to bring in your logic diagram 
or net list and we'll plot your layout 
oath while you wait. 
Sener! eae 





schedule. 
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OUR 
FLEXIBILITY 


GIVES YOU \ 


CONFIDENCE ‘ 


CADIC incorporated a great 
measure of flexibility in its auto- 
mated design tools. We can quickly 
generate new cell libraries to allow 
for several process methods — 
CMOS, CMOS/SOS, GaAs—to 
meet your specific needs. We also 
readily accept user defined cell 
functions and add them to our li- 
brary. Our approach also assures a 
long life to your successful product 
line. Old designs can be easily up- 
graded to make them more compe- 
titive in today’s marketplace. 


And then talk to us about cost and 
delivery schedule. Interfacing with 
CADIC is simple. You can transfer 
data to us via mag tape, telephone 
link or via Computer mail. You will 
find out that it is easy to go with us 
from start to finish. 
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Behind every 
custom and 


semicustom circuit, 


¢ + osg¢ 
rris reliabili 
Harris reliability 
shines. 
Harris. The industry’s leader in custom 
and semicustom ICs. 

With a 20-year track record for 
meeting critical military and other hi- 
rel requirements, Harris has no equal 
when it comes to customizing quality 
and reliability. 

Whether your high-rel requirements 
be gate arrays, standard cells, full 
custom or radiation-hardened pro- 
ducts, use the complete resources of 
Harris Custom Integrated Circuits 
Division to get exactly what you 
want— exactly when you want it. 

Request any screening flow— 
industrial, military, medical—or choose 
your own flow. Each combining 


maximum performance with 
maximum efficiency. 


You set the standard. Request 
special testing, special controls, 
special documentation. It’s yours. 

Set in any package you desire. If it’s 
obtainable, Harris will obtain it and 
perform the qualification tests you 


want. 


Quality and reliability are not just 
6uzz words at Harris. You can see it 


in action. Every day. 
Throughout the entire 


manufacturing and testing process, 


complete documentation and 


control procedures assure you of 
getting your circuits on spec and on 
time. With excellent lifetimes and 
escape-rates for state-of-the-art 


technology you need to be 
competitive. 


The result: you get a product you 
can count on. First run through the 
last run. With no unwanted surprises. 

For the highest reliability available 


in military, medical, avionics, 


telecommunications, or other hi-rel 
applications, get the inside story. See 


the experts at Harris. 
The leader in custom and 
semicustom circuits. 
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Get the inside story on Harris 
quality and reliability in custom and 
semicustom ICs. 

For a free copy of our reliability and 
capability brochure, fill out and mail 
this coupon to: Harris Custom 
Integrated Circuits Division, P.O. Box 
883, MS 53-047, Melbourne, Florida 
32902-0883. Or call (305) 729-5681. 


NAME 
TITLE 
COMPANY 
ADDRESS 
CITY 


Harris Semiconductor Sector: Analog- | 


Bipolar Digital- CMOS Digital- 





| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Gallium Arsenide-Semicustom-Custom 


Halris Technology « : SS 
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For your information, our name is Harris. 
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Introducing the MK68200 16-bit microcomputer/microprocessor. 


Unlike any other 8- or 16-bit single-chip micro- 
computer, the new Mostek MK68200 performs 
equally well as a single-chip microcontroller and as 
a peripheral I/O controller. In the latter type of 
application, the MK68200 can provide local intel- 
ligence required to handle typical computer system 
I/O functions. Without tying up the host processor. 
In addition, it can transfer data to and from system 
memory using a software DMA function. So, as an 
example, it’s ideal as a front-end processor for han- 
dling complex serial I/O protocols. 

Actually, the 16-bit MK68200 gives you a whole 
new dimension of system control. One that enables 
you to monitor, measure, regulate, sense, and inter- 
connect with more precision than ever before. 

The operative word is more. More speed. More 
powerful instructions. More I/O functions. More 
efficiency. More versatility. All of which mean more 
application opportunities. For robotics. Engine 
control. Pattern recognition. And real-time meas- 
urements and control — as a stand-alone device, or 
in tandem with other microprocessors as an intel- 
ligent peripheral controller. 

First, consider speed. Using the 6 MHz instruc- 
tion clock rate, the MK68200 can execute a 16-bit 
multiply as fast as a 3.5 1s; a 32 x 16 divide in 3.8 us; 
and a 16-bit add/subtract in as little as 500ns. In 
other words, it’s faster than any other general- 
purpose, single-chip micro currently available. 

e reason for this faster speed is code efficiency; 
most MK68200 instructions are just one word. That 
not only saves code space, it also improves execution 
speed. And the powerful instruction set incorporates 
more than 50 instruction types which operate on 


both byte and word operands. 

Next, look at the available versions. The MK68200 
comes in a 48-pin DIP with 0 or 4K bytes of ROM 
and 256 bytes of RAM. It is expandable to address a 
full 64K byte address space externally. And finally, an 
84-pin LCC version (with no ROM), is available for 
system development or for multiple bus applications. 

For single-chip applications, up to 40 pins of the 48 
pins are available for I/O to include two 16-bit parallel 
ports. Plus a full-duplex USART with double-buffered 


transmit and receive capable of operating at data 


rates up to 1. 5Mbps (using a 6MHz instruction clock). 


The MK68200 offers extensive interrupt capa- 
bilities. One non-maskable interrupt input is provided 
as well as 14 maskable interrupt sources. In addition, 
all 14 independently vectored interrupts are user- 
assignable in software for any priority scheme. And 
to enhance serial communications, there’s also an 
innovative wake-up interrupt on the serial channel. 

As for support, there’s a powerful Macro Cross 
Assembler, along with a host of other software 
tools. As well as RADIUS™ a very cost-efficient 
remote development station. And to expand the 
MK68200 family, plans include higher performance 


versions with denser memory and faster throughput. 


Plus power-conserving CMOS. 

Look beyond the limits of conventional single- 
chip systems into the realm of ultimate control. It’s 
yours with the MK68200. For more information, 
contact Mostek, 1215 W. Crosby Road, MS2205, 
Carrollton, TX 75006, (214) 466-6000. In Europe, 
(32) 02/762.18.80. In Japan, 03/496-4221. In the 
Far East (Hong Kong), 5-681157-9. 


RADIUS is a trademark of Mostek Corporation. 
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Jose, with the 85-megabyte V185. 
Control Data Corp., a major produc- 
er of big disks, plans to have its 86- 
megabyte Wren II by year end. 

At the lower end of the capacity 
spectrum, Quantum Corp.’s Q500 Se- 
ries has a 40-megabyte drive that em- 
ploys a less advanced technology 
than its competitors. The Milpitas, 
Calif, firm reports brisk business 
and is already turning the drives out 
in quantity. Computer Memories 
Inc., Chatsworth, Calif., also an- 
nounced 60- and 80-megabyte drives 
at NCC: the CM7000 Series, which 
does not use the advanced closed- 
loop voice-coil technology. 

Penetrating. Disk Trend’s Porter 
believes the new drives will achieve 
little market penetration this year 
but thinks that 60,000 to 70,000 will 
be built in 1985. For 1986, he ex- 
pects more than 100,000, which is 
roughly equivalent to 500,000 per- 
sonal computers, since the drives will 
be used for multitasking. The present 
price range of $1,000 to $1,900 will 
probably come down as larger quan- 


COMPUTERS 


tities are delivered later on. 

Even with the 85-megabyte drives 
not fully established, NCC reports 
signalled the next product wave. At 
November’s Comdex show, Germa- 
ny’s Siemens plans to unveil a 300- 
megabyte drive that will be produced 
next year. —Larry Waller 


Japanese fifth-generation program 


clicking along right on schedule 





Tokyo—A little more than two years 
after they embarked on their flight 
into the unknown, Japanese comput- 
er experts are smack on their original 
schedule to develop the knowledge 
systems for their fifth-generation 
computer, due in the 1990s. They are 
well along on studies for the knowl- 
edge-information-processing system, 
using a parallel inference machine, 
and on a knowledge-base machine 
that they should finally assemble 
during the three years from 1989 
through 1991, following a four-year 
intermediate stage—due to start next 
April—devoted to studying reduced- 
scale subsystems. 

Knowledge information processing 
Systems are designed to _ process 
knowledge—thus their use in what is 
known as artificial intelligence—rath- 
er than to crunch numbers, like to- 
day’s computers. Unlike mathemat- 
ics, relationships based on knowledge 


ElectronicsWeek /July 23, 1984 





are not completely black and white. 
Thus machines are needed that must 
make inferences from knowledge in 
the same manner as humans. A par- 
allel inference machine uses parallel 
processing, a non-von Neumann ar- 
chitecture [E/ectronics, Nov. 3, 1983, 
p. 136]. 

Custom tools. Because the project 
is a bootstrap operation, an impres- 
Sive array of tools is being developed 
for designing and simulating the soft- 
ware and hardware for the interme- 
diate stage. During each phase, re- 
searchers simultaneously plan hard- 
ware and software for the following 
phase and fabricate the tools they 
will need to implement the plans. 

Although the project is definitely 
on course, midstream corrections 
may be needed because of its large 
and relatively unforeseen impact on 
both the Japanese and world com- 
puting communities. Japanese re- 





In high demand. Sales of small high-capaci- 
ty Winchester drives—like this 514-in., four- 
disk, 80-megabyte drive from Computer 
Memories—are ready to soar. 


searchers feel a need for a stronger 
infrastructure in Japan and for great- 
er cooperation with those involved 
with similar projects in the U.S., the 
UK, West Germany, France, and the 
rest of the European Communities. 
That feeling should be made more 
explicit at the upcoming Internation- 
al Conference on Fifth Generation 
Computer Systems, to be held in To- 
kyo, November 6 through 9. 

Further along. Japanese research- 
ers will have more to talk about than 
they did during their first interna- 
tional conference three years ago 
[Electronics, Nov. 17, 1981, p. 83]. 
Then, the project was just being or- 
ganized and called for a Digital 
Equipment Corp. 2060 mainframe 
running Prolog to develop software 
for the pilot model. 

Now, the Institute for New Gener- 
ation Computer Technology (ICOT) 
is already operating several copies of 
PSI, a personal sequential inference 
machine that runs Prolog as fast as a 
DEC 2060 mainframe [Electronics, 
July 28, 1983, p. 101]—although it, 
too, is only a pilot model for soft- 
ware development (see ‘Pilot hard- 
ware revs up to speed,” p. 34). Back- 
end processors on order will increase 
speed another three to five times. A 
newly developed relational data-base 
machine, called Delta, linked to a 
gradually increasing number of PSIs 
by a local network, provides the data 
base needed for software develop- 
ment work and simulation of knowl- 
edge applications. 

The kernel language for PSI, KL- 
QO, is a firmware-interpreted Prolog- 
like language that serves as the na- 
tive machine language. The system- 
implementation language is ESP, for 
Extended Self-contained Prolog, 
which is used to write Simpos, the 
Sequential Inference Machine Pro- 
gramming and Operating System. 
ESP is a _ logic-programming _lan- 
guage on the program-statement lev- 
el but is object-oriented on the mod- 
ule level. It is designed to provide an 
excellent programming environment 
with a compact operating system 
suitable for system expansion. 

PSI and Delta are the base from 
which will be developed the interme- 
diate-stage KL-1 kernel language for 
the parallel inference machine and 
knowledge-base machine. The even- 
tual user’s knowledge-programming 
system language, Mandala, is being 
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Supplantable? Sanyo is betting it 
can make headway in the U.S. 
market with its 8-mm camcorder 
even though the competing Beta 
unit is about the same size. 


that there is a real need for 
8-mm VCRs at present. 
Their Betamovie and VHS 
movie single-unit camera-re- 
corders, or camcorders, are 
no bigger than the first 8- 
mm ones and feature tape 
compatibility for playback 
on standard home VCRs. 
Sony is supplying its cam- 
corders to other Beta-group 
firms on a private-label ba- 
sis; Victor is negotiating 
with other manufacturers in 
the VHS group. 

Sony’s Beta VCR uses a standard 
full-length Beta cassette, though the 
charge in its rechargeable battery is 
insufficient to record long tape. Vic- 
tor features a small 20-min cassette 





that snaps into an adapter for play- 
back on standard VHS VCRs. The 
firm claims that this is more than 
sufficient for most live recording ap- 
plications. —Charles L. Cohen 


Military sales expected 


to boost EE-PROM market 





Chicago—As_ electrically erasable 
programmable read-only memories 
Start to hit 64-K density levels, some 
suppliers are confident that an ex- 
pected increase in military use of the 
parts will finally make sales soar. To 
date, EE-PROM sales have been 
slow, largely because the chips are 
not standardized and come with an 
average selling price 5 to 10 times 
higher than those of E-PROMs. 
The military particularly wants 
EE-PROMs for weight- and space- 
sensitive avionics applications that 
cannot incorporate current-genera- 
tion 16-K parts. It “‘has several large 
programs with production requests 
beginning in January,” says David 
Starr, group product marketing man- 
ager at Advanced Micro Devices 
Inc., Sunnyvale, Calif., one of three 
vendors currently shipping 64-K 
parts. He expects the military to use 
the devices in quantity and thinks 
that learning-curve price reductions 
will later attract larger commercial 
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volumes. In October, Seeq Technol- 
ogy Inc., in San Jose, Calif., will 
start shipping the 52B33A, a version 
of its 64-K device that will meet ex- 
tended military temperature require- 
ments of -55 to +125°C. Expected 
applications include flight and crash 
recorders, terrain-mapping systems, 
satellite navigation gear, and elec- 
tronic countermeasure equipment. 
Promising market. Estimates of 
the military market potential vary 
widely. One of the most optimistic 
comes from NCR Corp., where Wal- 
ter Krysiak, an official in the nonvol- 
atile memory operation, believes that 
military applications could account 
for about half of a $300 million mar- 
ket for high-density EE-PROMs 
(both 32-K and 64-K) next year. In 
fact, the military business looks so 
promising that NCR’s Microelec- 
tronics division, in Miamisburg, 
Ohio, is reversing the normal intro- 
duction cycle by starting with a mili- 
tary version of its 64-K part, the HR 


52864; this month, sample deliveries 
will begin for chips in a 28-pin ce- 
ramic dual-in-line package or a 32- 
pin leadless chip-carrier. 

NCR is at least the fifth supplier 
to push some 64-K parts out the 
door, after AMD, Seeg, and Xicor 
Inc., Milpitas, Calif. Those three 
claim to be in small-volume produc- 
tion using a floating gate n-channel 
MOS technology. Inmos Corp., Col- 
orado Springs, has supplied samples 
of parts built with its competing Ni- 
trox technology, similar to the silicon 
nitride oxide process that NCR uses. 
Inmos memory applications manager 
Fred Jones says the firm plans to 
have samples of a reworked version 
of its IMS 3630 this fall. The first 
versions are aimed at the commercial 
market, with military-grade parts to 
follow in about six months. 

Few vendors share NCR’s level of 
optimism, but most agree that mili- 
tary sales are likely to grab a grow- 
ing portion of the overall market 
next year. At Seeq, for example, 
Daniel McCranie, marketing and 
sales vice president, thinks that 1985 
military sales by all vendors will ac- 
count for more than half of a total 
EE-PROM market amounting to 
some $100 million, up from about a 
30% share of a $45 million market 
this year. 

San Jose market research firm Da- 
taquest Inc. also projects accelerating 
EE-PROM ésales, although it does 
not break out military-versus-com- 
mercial comparisons for end_ use. 
This year’s 64-K sales will account 
for about $30 million of a worldwide 
market of $190 million, says Stan 
Bruederle, director of the firm’s 
semiconductor information service. 
Bruederle expects that next year, the 
total market will jump to $373 mil- 
lion, with 1986 industry sales hitting 
$583 million. 

Growth hindered. Currently avail- 
able EE-PROM parts generally con- 
form to the Joint Electron Device 
Engineering Council’s pin-out stan- 
dards for byte-wide organized de- 
vices. But some chips incorporate 
self-timing, while others require ex- 
ternally supplied timing signals. Dif- 
ferent parts allow varying amounts 
of data—from 16 to 64 bytes—to be 
written into a device in page mode 
during a single write cycle. Other 
variations concern the methods used 
to notify the system microprocessor 
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Our eleven 
ROM/RAM cards 
allow flexible memory 
expansion and ease in 


reading and storing 
important data. 


Our five 

8085A or Z80A_ 
single board computers 
are the most cost 


effective boards on the 
market. 











Our nine A/D, D/A 
cards offer high 

speed 12-bit conversion 
while allowing maximum 
output flexibility. 


10 


Our six digital! I/O cards 
offer a full range 

of programmability for 
STD Bus communications. 
Our four industrial 

I/O cards can provide optical 
isolation or drive for medium 
power outputs. 


All seven of our 
special function and 
support cards provide 
versatile, low cost 
system expansion. 









Our nine peripheral 
cards—including 

a floppy disk controller, 
a Bell-compatible 
modem card and CRT 
controller offer a broad range 
of important features. 



















We've given you over 50 significant reasons to specify ee eee 
Micro-Link—over 50 of the most technologically RUCROS LINK ) 
advanced and dependable STD Bus cards in the a 
industry. And no matter which card you specify from us, 
you will be purchasing the Micro-Link high standard of 
quality and leading edge technology. 

Call now to request our complete catalog and the 
name of your nearest representative. 





CORPORATION 


14602 North U.S. Highway 31 
Carmel, Indiana 46032 
317-846-1721 (in Indiana) 
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Microlabeller Plus: 
The Microdocumentation System. 





Print Your Labet MULTIPLE MATERIALS AND 
Requirements MULTIPLE FORMAT SIZES FOR ~~ ADHESIVES FOR MULTIPLE 
In-house... | MULTIPLE APPLICATIONS ENVIRONMENTS 
THE EPC MICROLABELLER e PROMs e High Pressure Freon Board 
PLUS™ is a microcomputer Integrated Circuits Washes and Vapor 
integrated with an industrial Wire Degreasers 
printer and a comprehensive fais e High Temperature 
assortment of label forms and ® Molten Solder DIPs 
materials, creating a complete Connectors * anak 
labelling and documentation Floppy Disks i. 

e Removable for Wire 


Printed Circuit Boards 
Property Identification 
Book and Paper Catalogs 
Return Address Labels 
And Many Others 


system for electronic part and 
system identification. 


It is designed to be “versatile 
and easy to use” ina 
manufacturing environment by 
manufacturing people. 

The Microlabeller Plus™ has 
serial number capability, non- 
volatile RAM, and many other 
user friendly features. 


electronic 
€PE Programming 


Harnesses or EPROM 
Reconfiguration 


e UL Rating Plates 
® Oil and Solvents 
@ Heat Shrinkable Sleeves 


corporation 





3681 Enochs Street 
Santa Clara, California 95050 
(408) 746-0333 


VISIT OUR BOOTH NO. 4618 
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Perfect Schematics... 
Today, Tomorrow and Beyond 


DASH-1 has already proven its 
incredible value to today’s design 
engineer. Perfect schematics and 
related documentation are created 
in a fraction of the time it takes using 
old-fashioned manual methods. 


The Stand-Alone Do-it-All System 


Besides producing top-quality 
schematics with super speed and 
accuracy, DASH-1 automatically gen- 
erates Net Lists, Lists of Materials, 
Design Check Reports and other 
Critical documents. Starting from 
a comprehensive (and easily ex- 
panded) symbol library, call up any 
desired symbols to your screen, then 
move and connect them at will. Your 
DASH-1 captures all the intelligence of 
your design... automatically locking 


FutureNet, DASH-1 and STRIDES are trademarks of 
FutureNet Corporation. IBM is a registered trademark 
of the IBM Corporation. 


Let DASH-1"Solve Your Schematic Design Problems 
Now And For The Future! 


it into your design data base. 


An optional plotter even allows you 
to produce a finished pen and ink 
drawing in minutes. Also, another 
exciting new option called STRIDES™ 
lets you set up a complete structured 
“drawing tree” with unlimited levels of 
nesting or hierarchy. 


Compatible with Most Large 
CAD Systems 


Now, DASH-1 is equally capable 
of handling the future. New interfaces 
for the most complex CAD systems 
are now on-line. Classic examples 
are TEGAS and SCICARDS. Direct 
connection to DEC, IBM and other 
computers is a snap. And as new 
advanced CAD systems unfold, 
DASH-1's versatility defies 
obsolescence. 


Future 








Get the DASH-1 Edge 


If you work with schematic designs, 
chances are you've heard the DASH-1 
story. Now's the time to get updated 
with its new features and options. If 
youre not familiar with DASH-1, don't 
waste any more time. Already, sys- 
tems are operating in firms throughout 
the world, including 9 of the top 10 
electronics companies in the USA. 
Best of all, you can have a DASH-1 
add-on package to fit your IBM PC or 
XT for about the cost of the computer 
itself. Complete turn-key systems are 
also available. Either way, there’s 
nothing that compares to DASH-1 
for value. 


And remember... you can grow with 
DASH-1. It's the system designed with 
a path to the future. 


Call today for more information! 


FutureNet Corporation e 6709 Independence Avenue @ Canoga Park, CA 91303 e TWX: 910-494-2681 


Authorized PER Value-Added Dealer 
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(818) 700-0691 





Productivity of the Future... today. 
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ALL-SOLID-STATE 


NON-VON NEUMANN 











lOKW VHF 


IMAGE PIPELINED 





TV TRANSMITTER. 


MICROPROCESSOR 








oday's most powerful all-solid- 
state VHF T'V transmitter is 
available from NEC. 

The lOkW transmitter incorporates 
diverse new technologies. Advances 
include high-efficiency high-power 
transistor amplifiers, low-loss RF 
combiners, high-efficiency switching 
regulators and a high-performance 
exiter. Ithas 12 transistor power 
amplifier units working in parallel in 
the video section and 4 such units in 
the audio section. These feature 
greatly reduced component counts. 
A rubidium oscillator is used in con- 
Junction with a synthesizer to assure 
extra stable carrier frequencies. 

Compared to tube types, the new 
all-solid-state transmitter offers many 
advantages including extra-high reli- 
ability, easy maintenance, unattend- 
ed operation and complete safety. 

The first unit was delivered a year 
ago and it continues to demonstrate 
satisfactory performance. 

NEC also offers all-solid-state TV 
transmitters with 1kKW, 3kW and 5kW 
power outputs. 





repetitive high-speed operations 
on enormous amounts of data. 
To perform this task with maximum 
efficiency, NEC has developed the 
uPD7281D, the world's first non-Von 


processing demands 


Neumann type SU ee Si csciacia with 





an amazing speed o 
0 MIPS*., For pro- 
cessing an image of 
640 x 400 pixels, it 
can rotate pictures 
orgraphicsfreelyto | 
any angle ataspeed | ~ 
of 14seconds*. 
By drastically _ 
reducing cost and size en image 
processing hardware, the new VLSI 
can add attractive features to CAD 
systems, facsimiles, copiers and 
other office automation equipment. 





The pPD7281D is also well suited 
for high-speed signal processing 
and numerical calculations— 
for products such as digital filters, 
robots and NC systems. 

The new VLSI features OData- 
flow and flexible 5-block circular 
pipeline architecture. Different 
computations are independently 
‘data-driven’ within the 5 blocks. 

OSeparate input and output buses. 
OOn-chip 16 x 16 bit multiplier. 
0200 ns* pipeline cycle for all 
operations. 032 PU instructions 
including barrel 
shift, bit opera- 
tion and bit 
check. OEasy 
formation of 
multi-processor 
system for faster 
execution. 
OSupport LsI 


soon to be available to interface the 


uPD7281D with host processor and 
memory. OEasy software develop- 
ment with flow graph, functional 


assembler and simulator, 
*Target figures. 








WORLD'S LARGEST LOCAL 





DIGITAL EXCHANGESIN SYRIA. 








he world’s largest-scale local 

digital exchanges are now 

In service in the Syrian Arab 
Republic. 

The two NEAX61 multiprocessor 
digital switching systems in 
Damascus, the capital, and Aleppo 
accommodate 40,000 subscriber 
lines each. At the same time, another 
20,000-subscriber line NEA X6]l 
system was also put into service in 
Damascus, a model city selected 


by CCITT for telecommunications 
network digitalization. 

Another feat achieved by NEC in 
the project was to carry out 
changeover from the existing sys- 
tems (about 20,000 subscriber lines) 
overnight. 

In addition to the switching 
systems, NEC has also delivered a 
total of 145 information service 
consoles and assistance service 
consoles. 


NEC 


NEC Corporation 


Tokyo, Japan 


result of contention for shared mem- 
ory and other kinds of system over- 
head. 

Cray’s Dungworth notes that the 
X-MP design includes a number of 
hardware and software features de- 
signed to overcome such problems. 
To minimize contention, for exam- 
ple, the X-MP/48’s 8-million-word 
(64-bit) shared bipolar emitter-cou- 
pled-logic main memory has been ar- 
ranged in 64 interleaved banks. Cray 
will also provide special Fortran li- 
brary routines that will allow users 
to partition programs into indepen- 
dent tasksand to synchronize the exe- 
cution of programs. In benchmark 
tests run on an X-MP/48 system al- 
ready installed at Cray’s Mendota 
Heights, Minn., development facility, 
the four-processor system has run at 
speeds up to 3.8 times those of sin- 
gle-processor X-MPs, Dungworth 
notes. Such speeds indicate that the 
loss of efficiency is minimal. 

Down the road, probably after 
1986, Cray is planning to offer a 
compiler that will perform program 
segmentation of Fortran code auto- 
matically, much as the company’s 
current-generation compiler performs 
automatic code vectorization. 

Driving. To complement the new 
machine’s higher speed, Cray will 
also provide a new disk drive prod- 
uct known as the DD-49, which will 
be supplied on an_ original-equip- 
ment-manufacturer basis by Ibis Sys- 
tems Inc., Westlake Village, Calif. 
With a 1.2-gigabyte capacity and a 
transfer rate of 10 megabytes/s, the 
new drive offers twice the capacity 
and 2.5 times the effective speed of 
Cray’s current-generation DD-29 
disk drive, supplied by Control Data. 
Featuring a thin-film disk technology 
and a conventional ferrite monolithic 
head, the DD-49 will be offered only 
on the X-MP/48 and will not be sold 
with one- or two-processor X-MP 
systems. This restriction could help 
head off capacity problems with the 
new drive, since there is currently no 
alternate source for the Ibis-built 
unit, Cray officials concede. 

The X-MP/48 will accommodate a 
maximum of 32 of the new drives, 
for up to 38.4 gigabytes of secondary 
rotating storage. An additional giga- 
byte of secondary random-access 
MOS memory can also be added us- 
ing a new model of Cray’s solid-state 
Storage device, a unit that can be 
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connected to the X-MP/48 through 
two high-speed channels offering a 
combined transfer rate specified at a 
blazing 20 gigabits/s. 

Prices for the X-MP/48 will start 
at $14 million. Also available will be 
two-processor models and single-pro- 
cessor versions, whose prices start at 
$5 million. —Wesley R. Iversen 


GM, Boeing unveil 
links for local nets 





Las Vegas—The National Computer 
Conference, July 9-12, was by and 
large a ho-hum affair, but two eye- 
Opening demonstrations of open sys- 
tems interconnection for local net- 
works were exceptions. Instigated by 
the National Bureau of Standards, 
one for factories was promoted by 
General Motors Corp., and the other 
for the office was hosted by Boeing 
Computer Services Co. 

Besides the demonstrations [Elec- 
tronics, May 31, 1984, p. 78], GM 
added some thunder by announcing 
Support for a set of manufacturing 
automation protocols, or MAP, that 
is expected to greatly reduce the time 
involved getting standardized auto- 
mation gear to the shop floor. GM’s 
allies in the effort to organize a us- 
ers’ group to quicken the pace of 
shop-floor communications standard- 
ization are Boeing, McDonnell 
Douglas, Kodak, DuPont, and more 


= 
— 


than 30 other industrial 
manufacturers. 

Faced with the problem that GM 
characterizes as islands of automa- 
tion—where robots and programma- 
ble controllers at one site are unable 
to communicate with other automa- 
tion sites—GM developed MAP as 
the baseline document in its procure- 
ment process to enforce communica- 
tion standards. The hope is that es- 
tablishment of the de facto factory 
standard will encourage subsystem 
vendors to push ahead, rather than 
wait out the ponderous approval pro- 
cedures of world and national stan- 
dards-approving bodies. 

Fast-moving. The two demonstra- 
tions proved just how quickly the 
standardization juggernaut is mov- 
ing. Under the auspices of Boeing 
Computer Services, a division of the 
Seattle aircraft maker, eight business- 
es—Advanced Computer Communi- 
cations, Charles River Data Systems, 
Digital Equipment Corp., Honeywell 
Information Systems, Hewlett-Pack- 
ard, ICL Ltd., Intel, and NCR— 
swapped files and moved videotex 
data across an ITEEE-802.3 carrier- 
sense multiple-access net with colli- 
sion detection, using the class 4 
transport protocols that have been 
approved by the International Orga- 
nization for Standardization (ISO). 

In the GM _ démonstration, an 
TEEE-802.4 token-bus network used 
the same internationally accepted 
transport protocols to provide the 
flow control and error correction to 
six devices from Allen-Bradley, Con- 
cord Data Systems, DEC, Gould, 
HP, IBM, and Motorola. The six 
pieces of equipment were strung out 
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including a miniature robot assembly station, at the National Computer Conference. 
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mises equipment have seen the most 
pronounced import growth, he dis- 
putes the assertion that the same pat- 
tern is absent from other industry 
segments. In 1984, sales of network 
equipment by foreign firms will hit 
$1.5 billion—a 30% increase over 
1983, with the potential to triple 
over the next five years, he told the 
committee. “Thus, our projections 
are that the experience with CPE 
[customer premises equipment] will 
be repeated in other telecommunica- 
tions product areas. What we have 
seen is only the beginning.” 
Particularly alarming to the EIA 
and AT&T is the equipment sourc- 
ing strategy shared by the regional 
Bell operating companies. Eager to 
prove that they’ve severed ties with 





SOURCE: INTERNATIONAL TRADE COMMISSION 


AT&T, the seven companies have 
gone after foreign suppliers with a 
vengeance, McDonnell says. Each is 
now marketing three lines of private 
branch exchanges and, with the ex- 
ception of Bell South, at least one of 
those systems is foreign-made. Amer- 
itech in the Midwest signed all three 
contracts with foreign vendors. 

Shut out. What these agreements 
do is close a major share of the mar- 
ket to U.S. firms, already slightly 
behind in the race to deliver new 
products. ““Once RBOCs [the region- 
al companies] invest in training sales, 
service and installation forces, they 
are not likely to switch suppliers,”’ 
contends McDonnell. 

Moreover, regional company dis- 
tributorships could enable foreign 
firms—especially Japanese ones—to 
overcome their weakness in software, 
believes Kevin Sara, an analyst with 
Northern Business Information Inc., 
N.Y. In response to the teaming of 
PBX and computer makers, such as 
Intecom Inc. with Wang Laborato- 
ries Inc. and Digital Equipment 
Corp. with Northern Telecom Inc., 
regional companies are developing 
software to turn foreign-made PBXs 
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TABLE 1: TELECOMMUNICATIONS MARKET, 1983-88 
(PERCENTAGES OF GROWTH) 


into office automation controllers. 
For instance, Sonecor Systems, the 
New Haven, Conn., deregulated 
equipment subsidiary of Southern 
New England Telephone, has de- 
signed proprietary software enhance- 
ments for Nippon Electric Co.’s 2400 
PBX, now sold as the system 2001. 
It plans to do the same for PBXs 
from Canada’s Mitel Corp. “‘It is this 
kind of cooperation that will be criti- 
cal for Japan in its drive to become a 
true supplier of integrated office sys- 
tems,” Sara notes. 

Though the EIA and others pos- 
ture as if foreign forces, led by the 
Japanese, have already won the bat- 
tle, this conclusion may be slightly 
premature. A brief survey of indus- 
try activity shows U.S. firms gearing 





up to fight for new market share 
with the same aggressiveness and op- 
timism of their foreign rivals. Their 
main weapon: technology. 

“The Japanese operate under hair- 
trigger profit margins that U.S. firms 
simply can’t compete with. Thus the 
more commodity-oriented a product 
is, 1. e. key systems, the better they 
do. Conversely, the more technology- 
dependent a market 1s, the less vul- 
nerable it is to Japanese penetra- 
tion,” says George Dellinger, a tele- 
communications analyst with Paine 
Webber, Houston. 

Hence, Japanese suppliers pose lit- 
tle threat to the $4 billion U.S. mar- 
ket for central office digital switches, 
whereas European companies LM 
Ericsson and CIT-Alcatel do. Still 


the ratio of. imports to consumption 
will remain low, rising from 1.3% to 
2.0% in 1993 when the market will 
total $7.0 billion, reports the Interna- 
tional Trade Commission. 

U.S. producers also plan to lever- 
age technology advantages in the 
competition for PBX market share. 
CXC Corp., Irvine, Calif., is a new- 
comer with a fourth-generation ar- 
chitecture “‘at least two years ahead 
of any product on the foreign scene,” 
claims its vice president of strategic 
planning, Robert C. Hawk. The sys- 
tem, which is called the Rose, inte- 
grates a PBX and a local network 
using both baseband and broadband 
technologies. Its extensive functiona- 
lity comes from proprietary voice 
and data message-processing  soft- 
ware. With shipments starting this 
summer and distributors signed up, 
the firm expects to be filling orders 
in the 100s for the remainder of the 
year. 

Another newcomer. Ztel Inc., Wil- 
mington, Mass., is another new 
PBX player coming on strong. Hav- 
ing commenced shipments last spring 
of its Private Network Exchange, a 
PBX offering local-net functions in a 
token-ring design, the firm reports a 
two-year backlog totaling over $100 
million. By 1988, it expects to have 
captured at least 8% of the available 
market. 

These companies, marginal now, 
will contribute to expanding the U.S. 
foothold in its own backyard, pro- 
jects the Yankee Group, the Boston, 
Mass., research outfit. Last year, 
U.S. PBX manufacturers command- 
ed 63.8% of the installed-line base. 
Four years from now, they will have 
70%—albeit at the expense of 
AT&T, whose share will drop from 
52.4% to 36.5%. 

Moreover, an increasing number 
of overseas telecom firms are setting 
up outposts in the U.S. “Overall, we 
see import levels declining as this 
trend picks up speed,” asserts Edwin 


TABLE 2: TELECOMMUNICATIONS MARKET, 1989-93 
(PERCENTAGES OF GROWTH) : 
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Now you can perform direct 
voltage calibration with greater 
confidence than ever before. As the 
world’s most accurate direct voltage 


A calibrator has never been 
easier to use. A replaceable Proce- 
dure Storage Module can store cali- 


IKEE-L86 


_At 4 ppm uncertainty, 
dV calibration compromises are over! 


ing substitution for standard cells 
in many applications. And the 
752A Reference Divider, with an 


bration procedures up to 60 steps. 
Once the module is loaded, semi- 
automatic measurements may 
be made. 
Support and traceability. 
Unlike some other manufac- 
turers of voltage calibrators, Fluke 
provides the instrumentation nec- 
essary for traceable calibration. 
The new 732A DC Voltage Refer- 
ence Standard provides excellent 
stability of 0.5 ppm/month allow- 


output uncertainty of 0.2 ppm, sets 
new standards for ratio accuracy 
and ease of use. Add to this the 
built-in calibration and self-test 
features of the 5440A, and calibra- 
tion or repair has never been easier. 


More than a lab instrument. 
The 5440A and its support 


instruments, the 732A and 752A, 
liberate the calibration task from 
dedicated, temperature controlled 
facilities. Specified accuracy is 
guaranteed between 15°C and 
30°C, so you can perform calibra- 
tion or high accuracy tests on the 
production line. 


5440A Specifications Summary 


calibrator, the new Fluke 5440A 
sets new standards for uncompro- 
mising performance. It delivers 
outputs of 100 nV to 1100 V with 
uncertainties of 4 ppm, relative to 
national standards. No other cali- 
brator has less uncertainty or bet- 
ter short-term stability (< 1 ppm) 
Its full autoranging capability 
provides resolution sufficient for 
calibrating 7% digit voltmeters. 
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Find out more! 

Once you’ve compared the 
59440A with other calibration 
systems, you'll agree that Fluke 
is the unchallenged leader. Call 
us toll-free at 800-426-0361 

or contact your local Fluke Sales 
Engineer or Representative for 
more information. 


2 
ppm |} Standard 





IN THE U.S. AND NON- 
KUROPEAN COUNTRIES: IN EUROPE: 


John Fluke Mfg. Co., Inc. Fluke (Holland) B.V. 
P.O. C9090, M/S 250C P.O. Box 5053, 5004 EB 
Everett, WA 98206 Tilburg, The Netherlands 
(206) 356-5400, Tlx: 152662 (013) 673978, Tx: 52237 
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5440A Direct Voltage Calibration System. 


niperstesreserny 





For technical information, circle no: 49 
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expected operating life of Environmental Security . .. 


200,000 years at 70°C. Sirol (smo\aiat-welim-\eleysVa=\atol ol ire] a 
average HEXFET to withstand 28,000 hours 
fo) exe) a} iia [6 (@lUln => (elelj0|(-1 0) mi stola Gare lato | 
85% relative humidity. (Vps=10V). 


Bullseye Wire Bonding ... : 


Automated bonding puts wire exactly where 
it should go... on the pads, not on the 
active areas... with 100% accuracy. Result? 
HEXFET gates exhibit less than 1% failures per 
500,000 years at 150°C, under 10 volts of 
gate bias, no less. 






















“Hands-Off’ pays off! 


: f) . 
Automated laser marking of ZF. fd, 
part number and lot number | 
guarantees permanence and 
legibility for lot tracing. Marking 
gale le \-aiasiaal-vel(ei(=)\"areli(=1au 18 ey 4 
electrical test assures adherence 
to outgoing quality levels well 
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automatically placed in the 

ore) ((-Tei mt) alie)e}i gre j(ere)alrelia=iae) 
eliminate mixing or handling. 


And it’s all done without hands! 
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a HEXFET" 
Is forever. 


Our penchant for quality has brought 
unequalled reliability fo HEXFETs. And it also 
brings higher yields, thus lower costs. Today, 
IR is the lowest cost manufacturer of Dower 
MOSFETs. That can mean a lot to you when 
you're buying. 

When you order, ask for “International 
Rectifier HEXFETs.” 


Only HEXFETs are forever. 






International 
perch Rectifier 


WORLD HEADQUARTERS: 233 KANSAS ST., EL SEGUNDO, CA 90245, 
U.S.A. (213) 772-2000. TWX 910-348-6291, TELEX 472-0403 
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ENGLAND TELEPHONE (088 33) 3215/4321. TELEX 95219 


The stars of TELEFUNKEN: 
The fastest prescalers 





TELEFUNKEN electronic produces the actually fastest prescalers — 
the U 822 BS and U 824 BS. These components are mainly used in 
TV satellite receiving systems and radio equipments. Their features: Few 
external components, good uncoupling between input and output, simple 
complement to a full prescaler system by combination of an + 64 or 
+ 256 prescaler. 

Besides that, TELEFUNKEN electronic produces standard circuits for 
radio, TV and video, for use in control and regulation circuits and standard 
circuits for the car electronic as well as custom design circuits. 

Due to the integration which is getting higher and higher — 

20000 components and more on some mm’ are realizable — new possibilities 
to solve difficult and complex problems present themselves. To improve the 
quality, to increase the technical standard and to decrease the costs for 

the production, high investments have been and are necessary. 
TELEFUNKEN electronic has taken up this challenge: As the first one, this 
company has developed 2.2 GHz — prescalers. 

Today TELEFUNKEN electronic produces as the only one these 
circuits with highest precision in series, at a favourable price and in large 
quantities. 

Send us a note, if you want to Know more about integrated circuits 
of TELEFUNKEN electronic or give us or one of our agents a call. 


TELEFUNKEN electronic, P.O.Box 1109, 7100 Heilbronn, Tel.: (07131) 8821 


TELEFUNKEN rir 
electronic <a» 
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Presenting 
Series 


National's Series 32000" (formerly 
known as NS16000) provides the most 
complete family of 32-bit CPUs, slave 
processors, systems peripherals, devel- 
opment systems and software. Today! 


In today’s fast paced high-technology 
marketplace, time equals money. And 
chances for product success often depend 

as ion aon 
windows of 
Opportunity. 
So time-to- 
market be- 
comes a criti- 
cal ingredi- 
ent in micro- 
- processor 
| selection. 

When you thoroughly evaluate and 

compare available 32-bit options, we think 
you ll find that National’s Series 32000 is 
the undisputed choice. 


Full 32-bit Architecture. 


In a world of over-stretched, band-aided 
microprocessor architectures, National 
provides a true 32-bit solution. The Series 
32000 is the world’s first commercially- 
available 32-bit microprocessor family that 
was designed as 32-bit. We've taken a sys- 
tems solution approach to give you what you 
need: An innovative microprocessor family 
with the right performance. Current avail- 
ability. And alternate sourcing by major 
manufacturers. 


+ Advanced 32-bit architecture is the 
basis of the Series 32000. This same 
32-bit architecture is implemented 
in all Series 32000 CPUs. These 
CPUs also offer downward com- 
patibility in 16 and 8-bit external 
data bus versions. 








¢ Fast floating point support is available now 
with National's NS 32081, the only viable 
floating point unit to support your sys- 
tem’s needs for floating point operations. 


¢ A powerful MMU, National’s NS 32082, 
provides Demand Paged Virtual Memory sup- 
port and it’s available today. This industry 
‘first’ provides fast on-chip address transla- 
tion and advanced operating systems 
support, making it the ideal choice for a 
UNIX"environment. 


The best UNIX Micro. 
If your system design 
calls for UNIX, indus- 
try experts have called 
the Series 32000 “the 
best for UNIX” 
National's GENIX* | 
featuring optimized 
Demand Paged Vir- 
tual Memory support, 
is available today in 
source form for OEM 
adaption. The next 
generation of 














































National 
2000. 


GENIX, with Ethernet” support, is in test 
now. We have also delivered the Series 32000 
version of UNIX System V (release 2.0) to 
AI &T for validation. National is your source 
for UNIX. 

Our Series 32000 software catalog gives 
OEMs an opportunity to select from a wide 
variety of software, including offerings from 
independent software vendors. 


Series 32000 
is the only safe 32-bit solution. 
National is the only manufacturer that 
now offers a complete 32-bit microprocessor 
family. With an architecture designed to 
fully support high-level languages; a full 32- 
bit data bus to memory that increases 
memory bus bandwidth and thus the speed 
at which data can be transferred; a range 
of CPUs with downward compatibility to 
16 and 8-bit; a full range of peripherals; 
powertul evaluation tools; a multi-user, 


| multi-tasking development system; a grow- 
| ing list of available third-party software; 
and the hardware, software, service and cus- 
| tomer training that spell real long-range 


commitment. 
All to assure you of the products 
and support you need today and 
into the future. 


Truly a generation ahead. 


| Ask us for complete 

| information. : 

F Wed like to send you a copy of our 

F brochure entitled: “The Specifics 

_ of 32-Bit Architecture and Imple- 

mentation. And to answer any 

questions you might have about 

_ Series 32000. Write to National 

F Semiconductor, 2900 Semicon- 

ductor Drive, MS23-200, Santa - 
Clara, California 95051. 
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The Fluke 6071A Signal Generator channel rejection, and other off-chan- —_ or contact your local Fluke Sales 

Leading mobile radio manufacturers nel measurements. Spurious ouput Engineer or Representative. You'll pre- 
worldwide have selected the Fluke levels are on the order of -90 dBc to _ fer the 6071A too. Pure and simple. 
6071A as their preferred synthesized — 100 dBc, while the typical broad- 

Signal generator. band noise floor is —150 dBc/Hz. Plus wrueus ano non. 

Why? the 6071A offers built-in AM, FM, @M, | EUROPEAN COUNTRIES: —_IN EUROPE: 

As a critical element in RF tests sys- and IEEE-488 compatibility! eT caOSG, MIG SStC PLO By 5058 004 EB 
tems, the 6071A meets their demands The 6071A is backed by Fluke’s 20 BGg°Scesano tx: 152662 (a1) 673003 Th: 50237 
for receiver testing to 1040 MHz. years of experience in RF technology. 

How? And it’s available at a price that’s half 

Its —140 dBm to +13 dBm output — of what you might expect to pay for 
is strong enough to reach the upper equivalent performance. mLLUK EE 


limits required for distortion tests, and Picture the 6071A in your RF test 
pure and quiet enough to easily make — system. Then to find out how to get it 
multi-order intermodulation, adjacent — there give us a call at 1-800-426-0361 
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Two low-priced universal instruments: 
NORMA’s MULTIMETER D 3210 
and D3230 RMS 


The new MULTIMETERS D3210 and 
D3230RMS are universal and reliable 
instruments. 10,000 resp. 2,000 hours of 
battery life ensure readiness of opera- 
tion at all times — and they are sensatio- 
nally low-priced. 


Comprehensive ranges 

Electronics and electrical engineering 
make increasing demands on meter 
ranges. The MULTIMETERS D3210 and 
D 3230 RMS will measure currents up to 
20A, voltages up to 2000 V and resistan- 
ces up to 20 megohms. A continuity 
tester with acoustical signal is also 
available. 


Safety first 

A perfect concept protects both the 
MULTIMETER and its operators from 
damage - even if mishandling or 
extreme loads should occur. 


Analog output 

A floating analog output permits 
connection of a recorder for graphic out- 
put of measured values. 


Wide range of accessories 

E.g. HF probe, HV probe and split-core 
transformer, for an extended range of 
applications of this versatile digital multi- 
meter. 


NORMA’s successful multimeters 
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A leader in meter design 
New technologies, state-of-the-art 
design and more than 60 years expe- 
rience in electrical measuring instru- 
ment manufacture combine to guaran- 
tee quality and reliability. 


Worldwide sales and service network 
Our sales organization is in touch with 
customers all over the world and ensures 
high workmanship in servicing. We 
export to 70 countries. 


NORMA 


NORMA - first in precision! 


NORMA Messtechnik, Optik, Elektronik 
Gesellschaft m.b.H., A-2351 WIENER 
NEUDORF, Eumigweg 7, Austria, Tele- 
phone: (02236) 82630-0, Telex: 79316, 
79439, Cables: NORMAMETER WIEN 
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Value 





Marconi in-circuit ATE sales were up 67 percent world- 
wide in 1982 and continued to soar in 1983. Our customers 
have made Marconi ATE the fastest-growing major ATE 
supplier by far. 

Why? 

Because Marconi gives you ail the right stuff...the right 
software, the right hardware, the right support, and the 
right value. 

The Right Software. 

Start with automatic program generation. Our DNP 
software gives you scphisticated automatic analysis and 
digital guarding of your logic circuitry. Add ROM SELF- 
LEARN to speed automatic programming of memory 
chips, and BUS-FAIL-the best algorithm available for 
automated isolation of bus faults. Then add Autoguard 2 
to analyze your analcg circuits and automatically gen- 
erate programs which gives you optimum guarding when 
you make measurements in complex networks. And 
Marconi gives you real-time interactive editing, unlike 
older compiler-based systems from a major competitor. 
The Right Hardware. 

Marconi gives every pin high performance drivers and 
sensors, with automatic closed-loop monitoring of drive 
levels. Marconi doesn't cut costs—and performance-— 
by using multiplexing techniques that attempt to make 
one driver and one sensor serve many pins. We give you 
efficient solid-state switching for digital drivers. Our inno- 
vative binary-tree matrix lets you use analog drive levels 
that never exceed a safe 0.2 volts. As a result, you get 
better, safer testing, compared to competitors’ designs, 
which require drive levels of 1, 10 or even 16 volts! 

Marconi delivers superb accuracy with full 4-wire Kelvin 
measurements and optional 5- or 6-wire measurements. 
Many other systems offer only 3-wire or 4-wire capability. 

For advanced VLSI esting, Marconi created SLT, 

a high-speed VLSI tester for System 80 and 80X. SLT 
provides 16 MHz timing resolution and powerful on-the- 
fly subroutining and conditional jumping. Then we give 
you the unique HAT system, which automatically allows 
you to perform very fast, efficient testing of multiple 
numbers of identical IC’s on a board, such as RAM chips. 
It's more of the right stuff...and impossible to do with 
multiplexed systems. 


_ Marconi in-circuit board testers. 
The right stuff. 





Growth in A.T.E. Sales 


Marconi 
i Worldwide 1982 v. 1981 Shipments (sales) 


Genrad 
Fairchild 


23 9 


Source: published market research studies and company reports. 





The Right Stuff. Marconi world-wide in-circuit ATE sales grew by almost 70 
percent in 1982, the largest growth by far of any major in-circuit ATE supplier. 
Sales for 1983 have continued that leadership. 


The Right Networking. 

Only Marconi lets you fully integrate data management 
with TRINET™ which combines local and global network- 
ing with IBM-compatible mainframe interfacing. 

The Right Support. 

Marconi gives you a strong, no nonsense two-year 
warranty on your system, computer and computer periph- 
erals. Our two largest competitors offer only 90 days! 
Only Marconi offers unlimited free training. 

The Right Value for the Times. 

You no longer have to pay $300,000 for in-circuit 
ATE. Marconi’s System 80R, with all of the test capabil- 
ity and performance of our largest systems, starts at 
under $80,000* Even our large-scale Marconi System 80X, 
with expandability to over 2000 pins, starts at less than 
$140,000* If you're not buying Marconi, you'll be paying 
too much...and getting yesterday's technology. 

For more information, address Marconi Instruments, Ltd., 
Longacres, St. Albans, Hertfordshire, England, AL4 OJN. 
Phone: (0727) 59292. 


*Domestic U.S. prices only. 





Circle 62 on reader service card 





STANDARD 
PRODUCTS 
PROXIMITY SWITCHES 


PHOTOELEGTRIGGONTROLS = 


BASIC SWITCHES 
PRESSURE SENSORS 
CURRENT SENSORS 
TEMPERATURE SENSORS 


HALL | fadaanay SENSORS AND SWITCHES 


Our huge range of sensing 
devices has been built up over 
a period of 50 years dedica- 
tion to satisfying individual 
customer needs by develop- 
ing new products. 

Over recent years this 
range has been consolidated 
with many innovative, ad- 
vanced technology products — 
including new — generation 
microprocessor compatible 
devices — for the more accur- 
ate measurement of control- 
oriented parameters. And, as 


sensors become smaller and 
smaller, so the choice from 
Honeywell MICRO SWITCH 
becomes larger. Today, there 
are over 50000 products on 
offer. Many of these originated 
in response to meeting a cus- 
tomer'’s specific needs for po- 
sition, pressure, current and 
temperature sensing. 

And just as important as 
the devices themselves is the 
in-depth, expert advice that 
is freely available from 
Honeywell MICRO SWITCH 


SENSOR SHOPPING 


PRODUCT RANGE 
SIZE 





sales engineers. They offer 
valuable advice in helping 
your organisation select the 
most effective device in each 
application. Or discover new 
solutions when required. 

So if you have a sensing re- 
quirement, it makes sense to 
check us out first. 


Honeywell Europe S.A. 
Components Group 
Avenue Henri Matisse 14 
1140 Brussels 

Belgium 


Together, we can find the answers. 





| // | / /’ / / / / AWW YA MICRO SWITCH 
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supports 8051 completely! 


support the 8051 family with re us: meena iibhe 
‘ : ke ermany: - . LIcnte 
PMDS. It is not a whim, itisa gi! 0223-358866 R. Giles 





philosophy. France: 01-8301111 A. Bassargette 
Italy: 039-36351 C. Beardo 
a8 Netherlands: 040-783238 K. Bakker 
With Philips, you don’t lose. Sweden: _ 08-7821000__R. Andemark 


For countries not listed, contact: 
Philips S &| - T&M Department - TQ Ill-4-62 - 5600 MD EINDHOVEN - The Netherlands. 


Philips delivers what others promise. 


PHILIPS 
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IF IT WEREN'T FOR UNIX 
WE NEVER COULD HAVE 
BUILT THE PYRAMIDS 


Ordinary computers, yes. But 
not a Pyramid Technology 90x. 

After all, here's a supermini 
not just capable of running 
UNIX™ but born to run it. And 
run it up to four times faster than 
the most popular UNIX host. 
ror a lot less money 

The secrets of this Pyramid 
are a thorough understanding of 
UNIX, a few fundamentals of 
RISC (Reduced Instruction Set 

omputer) theory, more regis- 

ters than 30 VAXs, and a 32-bit 
proprietary architecture that out- 
performs a roomful of micros. 

All combined to speed up 
UNIX just where it likes to 
Slow down. 
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For example, gone are 85% of 
performance-robbing memory 
references. The endless param- 
eter shuffling of yesterday's 
technology has been replaced 
with a hardware register win- 
dow. Even context switching 
takes less than one percent 
of the CPU's time. 

I's amazing what hardware 
architects can do, given the 
chance. Its almost as startling as 
what our software wizards did. 

They crafted OSx, a dual port 
of Berkeley's 4.2 BSD and Bell's 
System V. Because you can 
Switch environments at will, no 
UNIX port offers more capabil- 
ities. With absolutely no loss 
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of compatibility, 

Well, almost. 

We do admit to one feature 
not compatible with other UNIX 
systems. Our single-source 
Support 

One telephone number 
instantly connects you to both 
hardware and software experts. 
In-house pros, who spend their 
energy pointing you towards 
solutions. Not pointing fingers 
at each other. 

SO no matter how you see 
your requirements shaping up, 
contact Pyramid Technology, 
1295 Charleston Road, 
Mountain View, California 94043 
Or call (415) 965-7200. 

Because when it comes to 
running UNIX, a Pyramid looks 
good trom any angle. 


—a— PYRAMID 
—Swee | ECHNOLOGY 











TOMORROW’S ICs WILL LEARN 
BY DOING, SAYS TIS RAO 





Dallas 


ncreasing the amount of interface 

logic on memory chips may 
make them smarter, but tomorrow’s 
high-density storage components 
may also be equipped with a form of 
knowledge-based systems that use 
artificial intelligence methodology. 
So speculates Gollapudi R. Mohan 
Rao, the 39-year-old manager of ad- 
vanced semiconductor development 
at Texas Instruments Inc. 

Integrating “primitive knowledge 
engineering” on the die, says Rao, 
would result in memories that learn 
as systems operate. ““Can random- 
access memory do more than data 
storage?” asks the native of Anaka- 
pally, India, rhetorically. It is his 
challenge to face, since he is respon- 
sible for TI’s future product direc- 
tions, one major research goal of 
which is in the AI field. 

“We always think of central pro- 
cessing units accessing memory— 
usually with one CPU. But what if 
we flip it and have 1,000 central 
processors accessing memory? Each 
would be processing the information 
differently. What you would have is 
a beautiful situation where the mem- 
ory looks like it is remembering its 
associated properties” as required by 
each CPU. The expertise of an engi- 
neer who knows the system would 
be placed in the chip. The chip 
would understand the CPU the way 
the engineer would. “This is called 
knowledge engineering,” says Rao. 

Rao joined TI in June 1972 after 
receiving a Ph.D. in electrical engi- 
neering from Southern Methodist 
University, in Dallas. He also has a 
doctorate in physics from Andhra 
University in Waltair, India. Earlier 
this year, he was promoted to senior 
vice president in TI’s Dallas Semi- 
conductor Group. In addition to 
bridging the gap between TI’s Cen- 
tral Research Laboratory in Dallas 
and the firm’s semiconductor prod- 
uct operations, Rao sees himself as a 
motivator of both designers and pro- 
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cessing engineers. 

The challenge is draw- 
ing the line between the 
state of the art and prag- 
matic concerns. ‘These 
product decisions have a 
tremendous impact on 
what we do. You cannot 
afford to make _ the 
wrong decision,’ says 
Rao, who holds over 20 
patents for his technical 
design work at TI. 

Rao says that major 
thrusts in advanced de- 
velopment at TI now in- 
clude complementary- 
MOS integrated circuits 
with features below 2 um; new de- 
sign-automation methodologies for 
very large-scale and ultra large-scale 
integration; and a new generation of 
single-chip 8-bit microcomputers 
with on-board electrically erasable 
programmable read-only memory. 

To launch the EE-PROM-based 
8-bit microcomputers, TI has target- 
ed automotive applications, which 
Rao says offer the challenges of 
harsh conditions, meaning a. need 
for high reliability, and high-level 
integration for monolithic compo- 





Memory question. “Can RAM do more than data stor- 
age?” Gollapudi R. Mohan Rao is seeking the answer. 
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nents. TI’s EE-PROM will be based 
on a tunneling process but will be 
different from other technologies 
now on the market, promises Rao. 

He declines to discuss the timing 
of product introductions, but says 
that his firm is working with a ma- 
jor U.S. auto maker to install the 
new 8-bit microcomputer in its vehi- 
cles soon. On-board EE-PROM 
would allow microcomputers to re- 
configure their own software as well 
as retain data whenever power 1s 
shut off. LJ 


Willder blends entrepreneurship, venture capital 


for STC’s successful corporate recipe 


London 
onservative big-company atti- 
tudes do not usually combine 
with the entrepreneurial spirit, but 
40-year-old Simon Willder is mixing 
just such a cocktail at STC Technol- 
ogy Ltd., the new high-tech subsid- 
iary of Standard Telephones and Ca- 
bles plc. He is looking for the blend 
to add fizz to growth prospects and 
profits over the next few years. 
Willder joined the parent compa- 
ny five months ago as it was under- 
going a major overhaul. He then be- 





came head of the new company, 
formed from four former STC oper- 
ations: Standard Telecommunication 
Laboratories; STC IDEC, a telecom- 
munications development and soft- 
ware systems house; STC’s Automa- 
tion Unit; and its New Product De- 
velopment Unit. STC Technology 
develops and markets technology in- 
side and outside the STC Group. 
“What attracted me to the job 
was the inspiration behind the con- 
cept,” says Willder, formerly with 
STC rival Plessey Co. ple. “‘[Chair- 
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Why Telesis. 


A printed circuit board crawling schematic through board 






















with jumper wires is a costly design, and into production, 
kludge. It seriously increases with automatic routing and 
your cost-of-goods, frustrates placement, net list, design rules 
your staff, and reduces the con- checking, back annotation, net 
fidence of your customers. compare, and on-line continu- 
Think how often you’ve guided ity checks. Every detail and 

a new product to the PCB every change is electronically 
phase, and then had to meet coordinated to output final 


delivery schedules witha banjo artwork, final bill of materials, 
board. That’s why CAD/CAM. and final N.C. drill tape! No 


Why Telesis? Because we more manual fixes at the 
are the only company offering thirteenth hour. 
full-functionality CAD/CAM For a demonstration, call 
at a fraction of the cost of com- us at (617) 256-2300 or write 
parable systems. Our system to: Telesis, 21 Alpha Road, 


ensures design integrity from Chelmsford, MA 01824. 








CAD/CAM Systems: 
A Generation Ahead 
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Kontron KDS 


| The Ultra-productive 


Muitifunction 
Development System 


Producing the next wave of smart products isn’t 
enough. You've got to be first! To be first and 
stay there you need a development system that 
makes your designers more efficient, a system 
that speeds up the time-consuming task of devel- 
oping and integrating hardware and software. 


The ultra-productive environment you need is 
available now in the KDS. Kontron’s field-proven 
CPU, mass storage, slave in-circuit emulation and 
logic analysis capabilities are perfectly blended 

in this user-configurable, ergonomically designed 
workstation. The KDS solution starts with stack- 
able, card-configurable modules that may be 
located wherever convenient. Add the detached 
keyboard and adjustable CRT, and a truly pro- 
ductive working environment emerges. You can 
tilt, swivel, raise or lower the CRT to suit your 
viewing angle. The detached keyboard gives you 
control over all systems and the ability to display 
all functions on the extra-large (15-inch), easy-to- 
read screen. Two 5%" floppy disk drives are incor- 
porated in the CPU; an optional 10 Mbyte hard 
disk plugs in if you need it. Software, emulation 
and logic analysis are fully integrated. 


You have complete control over up to four KSE 
slave emulators and one KSA logic analyzer. 
Emulation support is available for most popular 
8- and 16-bit chips. You can select the 32-, 48- 
and 64-channel logic analyzer (to 100 MHz) that 
suits your needs for timing and state analysis. 


KDS comes complete with all the applications 
software you need. Editors, linkers and assem- 
blers are provided for assembly language pro- 
gramming and for use with Pascal compilers. 
Software developed on other Kontron systems 
can be ported to the KDS via an RS-232 link. 
Industry-standard operating systems* make KDS 
even more versatile, opening the door to third 
party software and many new applications. Find 
out how much more the KDS Multifunction 
Development System can do for you. Write for 
a demonstration. 


cvectnonc Bex 4 KONTRON 








INSTRUMENTATION ELECTRONIC 
In the United States: In Europe: 

KONTRON ELECTRONICS Kontron Messtechnik GmbH 
630 Price Avenue Breslauer Strause 2 
Redwood City, CA 94063 8057 Eching West Germany 
TWX: (910) 378-5207 (0 89) 31901-1 

(800) 227-8834 Telex: 05 22 122 

In California: 


(415) 361-1012 


*CP/M is a registered trademark of Digital Research, Inc. 
*UNIX is a trademarked product of Bell Laboratories. 


Circle #74 for Literature 
Circle #75 for Demonstration 








Now there's a code of silence 
in Washington. It's called FCC 
Docket 20780. And the Cannon® 
Shielded/Shrouded D Series of 
subminiature connectors helps 
manufacturers meet all its stringent 
EMI/RFI requirements. 

Our shield is crimped to the 
cable to maximize shielding effec- 
tiveness and provide a low- 
impedance path to the ground. 

The shroud/plastic backshell 
protects the equipment from ESD 
(Electro Static Discharge) and iso- 
lates the user from ground poten- 
tials. Plastic strain-relief members 
are provided. The center-latched 
version is available in configurations 
of 15, 25 and 37 contacts. 

Cannon's quality D Submini- 
ature Transverse Monolith Filter 
connectors reduce E'MI/RFI noise. 

The addition of the transverse 
monolith filter expands the overall 
shielding versatility of the D Submini- 
ature without adding to the overall 
dimensions of the connectors. These 
Cannon connectors are available in 


upto3/ positions, witha widerange of 


capacitances and cutoff frequencies. 





Silence FCC Docket 20780 


with D Series subminiature 


connectors. 





How to avoid 
Capitol Punishment. 








The Shielded/Shrouded D and 
Transverse Monolith Filter Series 
connectors from ITT Cannon. The 
best way to give FCC Docket 
20780 the silent treatment. 

So call Cannon. You'll get more 
than great connectors. You'll benefit 
from our expanded R&D program — 
Response and Delivery. 

For more information on Trans- 
verse Monolith Filter Connectors, 
contact Phoenix Division, 


ITT Cannon, 2801 Air Lane, 
Phoenix, AZ 85034. Telephone: 
(602) 275-4792. Or for more 
information on the D Subminiature 
Shielded/Shrouded D Series, 
contact Commercial Interconnect 
Products, ITT Cannon, a Division 
of ITT Corporation, 10550 Talbert 
Avenue, Fountain Valley, CA 92708. 
‘Telephone: (714) 964-7400. For the 
local sales office nearest you, call 
toll-free: (800) 845-7000. 


CANNON LTT 


The Global Connection 
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Companies 





CATERPILLAR TO BUTTERFLY, 
MOSTEK METAMORPHOSES WITH INDUSTRY 


Carrollton, Texas 
Fe iicon year-old Mostek Corp. 
and metal-oxide semiconductors 
have a lot more in common than 
just the letters MOS. Both have un- 
dergone the same dramatic meta- 
morphosis since the 1970s, accord- 
ing to the last three original Mostek 
engineers still working at the firm. 

Early in that decade, MOS and 
Mostek were both almost totally 
driven by semiconductor process 
and circuit design innovations. The 
two grew up together, starting main- 
ly in the custom component arena 
but eventually ending the 1970s as 
the dominant source of commodity 
memory products. 

At the decade’s end, Mostek and 
MOS both found new masters: Unit- 
ed Technologies Corp., of Hartford, 
Conn., bought the chip maker for 
$345 million in 1979, and Japanese 
electronics firms took much of the 
world memory market. 

“The entrance of the Japanese 
into the MOS market has altered 
the cost of memories and changed 
the ability of companies to quickly 
get a reasonable return on invest- 
ments. That’s probably forever,” 
says Robert B. Palmer, Mostek’s ex- 
ecutive vice president, who in the 


summer of 1969 was one of a dozen | 


employees starting work for the new 
venture, which began to grow—but 
not without its difficult times. 

When Mostek was still vulnerable 
to sudden changes, Viatron, its larg- 
est customer—accounting for 80% 
of its business—went bankrupt. All 
circuits sold to the terminal maker 
were custom, and Mostek’s losses 
were nearly fatal, Palmer remem- 
bers. ““We decided at that time that 
being in the custom business was 
not good for Mostek, and we’d leave 
that for others.” In addition, the 
1974 downturn occurred, and Mos- 
tek unwisely entered the watch and 
calculator markets. 

The company recovered, although 
in the early 1980s after losing mil- 
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lions of dollars in depressed mar- 
kets, it found it had to change along 
with the evolving international busi- 
ness. ‘‘As the industry has matured, 
it has become more difficult to build 
or maintain a company solely on 
technical innovations,’ Palmer 
notes. 

‘““Mostek had some early technical 
innovations that allowed us to com- 
pete adequately against much better 
capitalized companies. But we were 
going through a period when cost of 
capital and the importance of auto- 
mation were so great. If you are not 
able to take advantage of automa- 
tion because of your limited pocket- 
book, it will be very difficult to in- 
crease yields, decrease costs, and 
compete,” concludes Palmer, who 
now manages the recently formed 
Semiconductor Operation and heads 
a major thrust to move away from 
heavy reliance on memory sales and 
diversify the firm’s product mix 
[Electronics, May 17, p. 14]. 

Without the finan- 
cial backing of United 
Technologies, he adds, 
the company would 
find it nearly impossi- 
ble to compete on 
equal footing with off- 
shore competition. 
Mostek now employs 
over 9,000 people, 
compared with 60 at 
the end of 1969, and 
occupies about 2 mil- 
lion square ft of space 
throughout the world. 

Today’s emphasis 
on manufacturability 
of MOS is underlined 
by Mostek’s plans to break ground 
this fall on a totally automated wa- 
fer-processing front-end facility 
here. When operational in 1987, the 
plant will be equipped with robots 
and automatically guided vehicles 
for materials handling. Virtually no 
human intervention will be neces- 
sary, maintains Marlin Shopbell, 





manager of manufacturing technol- 
ogy and the company’s fourth em- 
ployee when he joined in June 1969. 
The automated front end will carry 
the company into the realm of 1- 
megabit dynamic random-access 
memories, 32-bit microprocessors, 
and chip geometries below 1.5 mm. 

Formed in 1969, Mostek was 
started with about $30,000—primar- 
ily raised by L.J. Sevin, who a doz- 
en years later left the firm after 
United Technologies Corp.’s_pur- 
chase. Sprague Electric Co. entered 
the venture with a $1.2 million in- 
vestment later in 1969. The cost of 
Mostek’s start-up fabrication line 
was around $500,000. Today, a simi- 
lar attempt to meet the industry’s 
state-of-the-art production with a 
small start-up fab would cost 100 
times that, estimates Shopbell. 

“In the early days, Mostek was 
engineering-driven. The issue was: 
what can you design and build— 
even a few of them,” he recalls. 





Onward and outward. Mostek was formed in 1969 by L.J. 
Sevin, who left after the UTC takeover. 


‘““Today’s market has really matured 
into a manufacturing-driven society. 
I don’t care how technologically ad- 
vanced a product is—if you cannot 
build it and make money, you won’t 
start. That’s become an important 
criteria in our design process.”’ 
Design and processing innova- 
tions shot Mostek into the MOS 
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Now RCA can tum you into a 





semicustom designer in 3 days. 

















Your completed design may be tested and verified using pro- 
grams such as this wave form analysis. From your own loca- 
tion you complete the documentation package and return 
your design to RCA for tooling and fabrication of prototype. 


from 3ns to 20ns and up to 4500 gates. 

Of course, all our circuits are in CMOS, which 
was Invented by RCA. 

Second sources second-to-none. 

second sourcing is a very touchy subject for 
most semicustom suppliers. RCA offers one of the 
few ‘true’ second sourcing agreements in the 
industry. RCA 50,000 Series is alternate sourced 
by LSI Logic using direct transfer of custom mask 
tooling and test programs between both suppliers. 
So there's no need to redesign on another system 
to have a second source. In standard cells, RCA 
has recently completed a joint development 
agreement with Silicon Systems to create a new 
library of digital and analog standard cells. 

Remember too, when you're linked to an 
establishment like RCA, second sourcing is not as 
critical as when dealing with less established sup- 
pliers. Many satisfied customers currently use 
RCA as a sole source. 

Guaranteed success says it all. 

We believe RCA semicustom systems and 
software are unsurpassed in the industry. First time 


Changing to serve you better. 





emicustom simplified. 


SUCCESS |S virtually assured. RCA takes responsi- 
bility for supplying product that meets the simula- 

tion signed off by RCA and the customer. And we 

guarantee that if reiteration is required due to an 


RCA error, RCA foots the bill. 


Strategic partnering: to have and to hold. 

RCA has made a commitment to be a leader 
in CMOS semicustom. Semicustom is our priority, 
commanding resources, research and respon- 
siveness to your needs. Where we share mutual 
goals for growth, RCA can introduce you to our 
strategic partnering capability, working side by 
side to match our resources to your needs and 
future plans. 

Win a free training course. 

For more information, or fora chance to win a 
tuition-free training course, send your business 
card and a brief note describing the application 
for which you're considering Semicustom to: 
RCA Solid State, Attn: Semicustom Simplified, 
Box 2900, Somerville, NU 08876. There will be a 
drawing October 1, 1984. 

Or call toll-free (800) 526-2177. 


Typically by the ninth day, you can show your completed cir- 
cuit design to your management. RCA has already audited 
the design package, placed, routed and optimized for bond- 
ability, verified critical path timing specifications and pro- 
vided you with a layout and specifications for final approval. 
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idway through 1984, the message is clear: the U.S. 

electronics market is having its best year in a de- 
cade. As the U.S. market booms, those of Western Eu- 
rope and Japan have been dragged along in its wake; 
they, too, enjoy strong growth. 

In a recent forecast of U.S. equipment production, 
Gnostic Concepts Inc., a San Mateo, Calif., market re- 
search firm, estimates that growth will hit 17.6% this 
year, bringing total production to $187.2 billion, from 
last year’s $159.2 billion (see top chart, p. 86). “So far 
for 1984, equipment production will be the highest in 
over 10 years,’ notes Kent Webb, an economist at Gnos- 
tic Concepts. The electronics market has been ‘outpacing 
growth in the gross national product by about two times 
recently,” he says. 

One reason for the good times is clear: capital spend- 
ing. The McGraw-Hill Economics Department says its 
37th annual spring survey of projected new plant and 
equipment shows U.S. capital spending will skyrocket by 
18.6% this year, to $359 billion, up from 1983’s $302 
billion (see bottom chart, p. 86). If that happens, 1984 
would be one of the best growth years on record for 
capital spending. 

McGraw-Hill’s survey indicates that strong capital 
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spending will continue in 1985 and future years, but at 
slower rates of growth. In 1985, it will advance by 6% 
over 1984, but in 1986 the level of increase will slow to 
1%, reflecting an expected slowdown in the economy 

Gnostic Concepts also anticipates slower growth. ““We 
see the economy slowing in the third and fourth quarters 
of this year,’’ Webb notes, with flat growth by the second 
quarter of 1985. ““We’re not forecasting recession but 
some slow growth in the second quarter.” 





A welcome respite 


The slackening may be a welcome respite for electron- 


~1icS equipment companies that have been producing flat 


out to meet customer demands. “People have bought a 
phenomenal amount of equipment,” observes Joe Las- 
siter, vice president of Teradyne Inc., the Boston-based 
supplier of automated test equipment. “There’s a lot of 
indigestion” that must be calmed, he believes. Other 
industry executives think a slowdown—a decline in the 
rates of growth, not a drop in business—would not neces- 
sarily damage the industry and might even help it. 

For the moment, however, the electronics industry is 
still booming, and Gnostic Concepts finds that no catego- 
ry is booming quite so explosively as computer equip- 
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U.S. MARKET REPORT 


Data processing continues its strong growth, 
while IBM’s domination of the industry increases 





A’ goes IBM Corp., so goes the industry: no one 
company holds sway over as many segments of the 
information processing arena as the Armonk, N.Y., firm. 
Whether it’s through purchasing orders imposed on the 
legion of original-equipment manufacturers lined up to 
secure IBM’s business or moves on the part of the com- 
puter colossus to enter—or shun—a specific market, the 
decisions made by this company pave the way for the 
rise and fall of other manufacturers. 

In mainframe computers and peripherals, IBM domi- 
nates the market to such an extent that the other large- 
computer U.S. manufacturers (known as the Bunch—for 
Burroughs Corp., what used to be called the Univac 
division of Sperry Corp., NCR Corp., Control Data 
Corp., and Honeywell Inc.) have seen their fortunes 
dwindle. Though business activity is currently strong, for 
the Bunch it comes from current customers and not from 
new business, or from newly entered niche markets such 
as microcomputers or factory automation. 

To some extent, IBM has forged a new corporate 
entity that makes it immune to general economic condi- 
tions. Its software sales are higher than ever before, as 
are its service revenues. In addition, its new strategy in 
mainframes is to offer upgrades to existing products, so 
that instead of removing boxes from a customer site, the 
company merely adds on a new processor. Thus IBM 
manages to smooth out any cyclicality in its business. 

But other companies rise and fall with changes in the 
general economy, which right now means that their per- 
formances are riding the crest (see table). ‘We're in the 
middle of the [upward] economic cycle for the computer 
industry,’ maintains Sanford J. Garrett, a research ana- 
lyst with Paine Webber Mitchell 
Hutchins Inc., New York. The in- 
dustry loosely follows U.S. corporate 
capital-spending levels, although the 
computer business trails the general 
economy by about 12 months, he 
says. As a result, companies in the 
computer arena are seeing “just the 
beginning of a strong growth peri- 
od,” he says. “They won’t see a 
slowdown until 1985 or 1986,” when 
the economy as a whole has entered 
a downturn. 

Capital-spending booms are noth- 
ing new, but the computer industry 
has never seen one like this, claims 
William G. Moore Jr., president of 
Recognition Equipment Inc., Irving, 
Texas. Less money is going to pur- 
chase buildings and land, and much 
more is earmarked for productivity- 
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enhancing computer systems, he says. 

Spurring the boom—which Moore believes is about 
midway through its two- to three-year cycle—is the de- 
regulation of a number of industries, such as telecom- 
munications, trucking, airlines, and financial markets. 
Deregulation has emphasized the need for productivity as 
firms seek to become more competitive, he maintains. 

“Also, most business leaders are cautious relative to 
what 1985 is going to bring, and they are honing produc- 
tivity after they have skinnied down middle management 
and direct labor forces in the last recession,” he says. 
Recognition Equipment, which is enjoying a surge in 
sales of data-entry systems, provides methods of captur- 
ing data in a computer, either by a new distributed key- 
entry system or by optical scanning. 


Emphasis on productivity 


It is this increased concern with improving productivi- 
ty that is driving what is certainly the most volatile and 
fastest-growing segment of the computer industry—and 
the one in which IBM has perhaps caused the biggest 
waves—the personal computer business (see chart, p. 88). 
Since its introduction in 1981, the IBM Personal Com- 
puter has raced to the forefront in the microcomputer 
marketplace and emerged as the standard product 
against which all others are measured. And in doing so, 
it has helped its maker’s bottom line. Prudential-Bache 
Securities Inc., a brokerage firm in New York, estimates 
that revenues from IBM’s PC and related businesses will 
total $6.4 billion in 1984, accounting for 14% of IBM’s 
total projected revenues of $46.9 billion. Apple Computer 
Inc., Cupertino, Calif, the No. 2 personal computer 
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with the growing impor- 
tance of personal computers. 

The near-term challenge 
is to develop new methods 
of sensing changes and 
needs in various personal 
computer markets. In mini- 
computer markets, value- 
added resellers and system 
integrators were often close- 
ly tied to specific vertical 
markets, providing feedback 
for next-generation equip- 
ment or revisions. One pos- 
sibility for microcomputer 
vendors is to team up with a 
new breed of value-added re- 
seller: third-party software houses concentrating on spe- 
cific applications. “Many software value-added resellers 
are taking the form of ‘store fronts’ and becoming more 
like retailers for vertical markets,” Ellis states, adding 
that general retailers are also feeling pressures to differ- 
entiate themselves from each other. 


Price versus performance 


HP expects the boom in business to continue through- 
out the next 12 months. One reason for this is that the 
lag of the European economic recovery compared with 
that in the U.S., which was still much in evidence a year 
ago, has largely disappeared—and European business is 
sustaining the good times. 

The Palo Alto, Calif., firm which trails IBM and Ap- 
ple in the desktop and portable computer markets, has a 
long way to go in becoming a dominant force in the 
field, but Paul Ely, executive vice president and general 
manager of the Computer Group, foresees a continued 
strong economy and good market opportunity for the 
business. With the computer division’s growth currently 
running at about 32% above a year ago, both domestical- 
ly and internationally, there seems small reason for con- 
cern in the near term. Says Ely, ‘Hewlett-Packard 
inched its way into third place, and we’re delighted to be 
there. Our goal is to solidify our position.” 

Looking at the whole market, he says “there is much 
less attention today to the under $200 computer, but a 
lot of the attention is for computers in the $1,000 to 





Pervasive computer. |BM’s PCis king of the personal computers. 
The firm’s 1984 revenues from personal computer operations 
could hit $6.4 billion, estimates Prudential-Bache Securities Inc. 


HP faces 
new competition in that 
niche from AT&T and from 
Apple’s newest products, 
which Ely dryly describes as 
“not toys.” He does not 
know what effect portables 
will have in the market; his 
company’s entry, The Porta- 
ble [Electronics, May 17, p. 
42], is just beginning to have 
an impact. 

As for the low end of the 
personal computer _ seg- 
ment—the home market— 
John V. Roach, chairman 
and president of Tandy 
Corp., Fort Worth, Texas, maintains that it remains an 
excellent market despite highly publicized failures in this 
arena. “I think the thing you have to look at is what is 
the market for computers priced over $1,000 in the 
home?” he says. “The broad-base consumer buyer in 
America simply cannot afford a relatively high-priced 
machine that has some limited utilities as well.” 

Roach estimates that Tandy’s Radio Shack stores are 
now Selling three times the number of its Color Comput- 
er as a year ago. At that time, the industry was caught in 
a price war between products made by TI, Commodore, 
and Timex. “That caused a lot of confusion in the mar- 
ketplace,’ he says. With many consumers becoming 
more familiar with computers, “interest has shifted some- 
what toward systems with more power and memory, 
larger disk capabilities, and better printers.” 

He thinks the 8-bit business computer—Tandy’s TRS- 
80 Model 4 and the Apple II models, for example—sell 
well because of the large software base and because they 
can do most applications just as well as the low-end 16- 
bit personal computers. ““You see these machines still 
selling well, but at significantly lower prices,” he adds. 

IBM’s price cuts on its popular 8088-based PC have 
placed great pressures on firms selling PC compatibles, 
Roach says. For that reason, he believes Tandy’s ap- 
proach the market is more sound, since the Model 2000 
is based on an Intel 80186 and runs MS-DOS software 
much faster. “It’s a high-performance machine and can 
serve the software needs of the future,” Roach says. 


SE a $6,000 range.” 





U.S. MARKET REPORT 


High-margin microcomputer and mainframe offerings 
pace growth in the ever-expanding software market 


ith margins for products ranging between 85% and 
90% and with strong prospects for growth, the 
software industry—especially the microcomputer seg- 
ment—is the place to be right now. The U.S. software 
market totaled some $9.3 billion in 1983, according to 
Input Inc., a Mountain View, Calif., market research 


firm that conducts a survey for the industry’s main trade 
group, the Association of Data Processing Service Orga- 
nizations, Arlington, Va. (see top chart, p. 90). Applica- 
tions software accounts for 53%, or $4.9 billion, of the 
total, and systems software, the rest. 

The total 1983 figure represents a gain of 39% over 
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of 50% (see chart, right). 

With growth rates like those, it’s 
no wonder that new software compa- 
nies are springing up all the time, 
“with visions of sugarplums in their 
heads,” notes Brian Boyle, a market 
watcher for Gnostic Concepts Inc., a 
San Mateo, Calif., market research 
firm. “There is still high growth in 
the software business, “with no indi- 
cation of it slowing,” he says. As a 
result, the industry is “a draw to 
people” who want to strike it rich. 
Boyle points out that if 10 new firms 
Open up in the software business, 
nine may strike out but the 10th may 
do well. 

However, that higher mortality 
rate among software start-ups is scar- 
ing off some of the venture capital 
money that funded so many of to- 
day’s high flyers. “It’s getting harder 
to get funded for the start-ups,” 
Boyle notes. ‘““A number of investors 
have gotten burned [so that now] the 
venture capital people want a risk- 
free proposition with a lucrative re- 
turn” before they will invest. 

Potential software entrepreneurs 
and their investment partners will 
probably try to emulate the success 
achieved by Lotus Development 
Corp., the Cambridge, Mass., firm that is famous for its 
1-2-3 integrated software product and its follow-up, Sym- 
phony. In 1983, its first full year of operation, Lotus 
earned $14.3 million on revenues of $53 million. (To 
illustrate the difference in margins between software and 
hardware, Houston-based Compaq Computer Corp. re- 
ports that it earned $4.7 million on sales of $111.2 mil- 
lion worth of personal computers in its first full year of 
operation. ) 


BASED 


Stimulating demand 


‘Business is great,’’ exclaims Jim Manzi, vice president 
of marketing and sales at Lotus, who attributes the firm’s 
success both to its product line and a strong overall 
market. Recent price cuts by IBM on its various models 
of personal computers “‘will stimulate demand” for soft- 
ware Offered by Lotus and its host of competitors, he 
observes. 

Those competitors run the gamut from even younger 
start-ups, to relatively mature microcomputer software 
houses, to mainframe software vendors who want to capi- 
talize on the market’s strength. In the latter category, 
Cullinet Software, of Westwood, Mass., and Management 
Science America, through its recently acquired Peachtree 
Software Inc. subsidiary, are moving to penetrate the 
microcomputer software market. Management Science’s 
Imlay notes that Peachtree’s revenues totaled $3.3 mil- 
lion in its first year under his company’s ownership. Last 
year, revenues climbed to $21 million. “‘We expect it to 
continue to grow at a rapid pace, perhaps by 75%,” he 
says. 


SOFTWARE 


FLOPPY-DISK-BASED SOFTWARE 


CARTRIDGE-BASED SOFTWARE 


FLOPPY-DISK-BASED SOFTWARE 


CARTRIDGE-BASED 
SOFTWARE 


FLOPPY-DISK-BASED 
SOFTWARE 


CARTRIDGE- 





Catching up. As the data processing needs of home computer users continue to grow in 
sophistication, the amount of software that is based on floppy disks will overtake that resident 
in cartridges, believes market research firm Future Computing Inc. 


This hoped-for penetration of the microcomputer mar- 
ket will lead to “one-stop shopping” for software, notes 
International Data’s Morley, so that large corporate us- 
ers will be able to get all their software needs from one 
vendor. “More [software] companies are trying to be all 
things to all people,” she says, adding that “‘the margins 
on incremental [software] sales are very attractive.” 

She feels that one advantage mainframe software ven- 
dors have over their microcomputer software rivals is 
that they are more stable companies and have better 
experience in managing their growth and in bringing out 
a Steady stream of new product enhancements. Of 
course, not everyone agrees with that view. 

“The microcomputer software market is different from 
the mainframe software market,’ observes Lotus’ Manzi. 
“You can’t just throw money at it” in an attempt to 
develop new products and gain market share. The big 
companies are “‘very formidable” but they have “‘failed to 
prove they can deliver,” he says. “They face a long, 
uphill road.”’ 


Alive and well 


If mainframe vendors seeking to get into the micro- 
computer software market face a tough time, they can 
rest easy with the knowledge that their basic business— 
mainframe software—is “still alive and well,’ according 
to Gnostic Concepts’ Boyle. In fact, “the personal com- 
puter market is stimulating the mainframe market,” he 
notes, citing such products as the famed “‘micro-to-main- 
frame-link” which allows the scores of personal comput- 
ers within a large organization to be connected with the 
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that demand is growing for a 1.544-Mb/s service for 
video conferences and for high-speed data connections, 
says Culp. But he warns that the Bell divestiture has a 
worrisome side, too, for economic pressures could drive 
different operating companies toward incompatible tech- 
nologies. “We don’t want to lose the quality of the net- 
work we’ve all come to expect,” he adds. 

The seven regional operating companies have set up 
Bell Communications Research—Bellcore, which resem- 
bles the old Communications Service Organization—to 
keep tabs on emerging standards and the ROCs’ adher- 
ence to standards in order to maintain the integrity of 
the U.S. phone system. Culp, however, worries that prof- 
it pressures could undermine its efforts. He wants to see 
“coordination of all of this, so you don’t wind up with 
seven completely separate operating companies, techni- 
cally and financially.” 

Thanks to deregulation, foreign competition will also 
confront the U.S. telephone business in coming years. 
Already, Japanese and Canadian companies have 
strengthened themselves in the U.S., especially in the 
market for digital private branch exchanges—whose sales 
could reach $2.5 billion by 1987, according to Venture 
Development Corp., Wellesley, Mass. (see table). Like 
the rest of U.S. industry, telecom venders must improve 
quality and reliability if they are to compete, Culp says. 


Replacement for Bell Labs 


Culp is not sure if joint research consortiums can deal 
with the constantly higher costs of developing telecom 
technology, but he does believe that something will have 
to replace Bell Laboratories. “What we have to spend 
Our money on are things that must pay off in five to six 
years, frankly, and the thing that we need to be doing is 
to find a way to finance efforts that pay off 10 to 15 
years from now.” 

One new technology exploding in the telecom market- 
place is fiber optics, says Culp. Higher quality and lower 
costs will help it grow from its present size of between 
$140 million and $150 million. ‘There is a very real 
likelihood that we could see a crossover in volume to 
lightwave versus radio-transmission products in two 
years or sooner,” he believes. Rockwell makes fiber-optic 
systems and subassemblies for terminals and repeaters, as 
well as microwave transmission systems. 

Elsewhere in the communications arena, Tymnet Inc. 
of San Jose, Calif, the communications service of Tym- 


share Inc., reports very healthy growth. Revenue on its 
public network, Tymnet, is up at a compound rate of 
27% a year, and revenue on its 24 custom networks is 
expected to increase by 50% over the next 12 months. 
Clint DeGabrille, vice president for marketing and field 
operations, thinks that the marketplace will not be satu- 
rated within the next 10 years, although Tymnet already 
services many of the iargest U.S. corporations. 

Data communications activity will stay at a high level 
for the next year. According to DeGabrielle, the field 
remains “significantly impacted by the telephone compa- 
ny breakup. The current posture for local companies is 
to raise rates” both for local customers and services like 
Tymnet. He expects that although Tymnet’s traffic vol- 
umes will rise greatly, “we will have to pass these costs 
on.”’ In addition, the industry’s growth will be boosted 
by the sheer number of personal computers equipped for 
telecommunications and by the growth of credit transac- 
tions as bank debit cards become a way of life. 

New York recently joined the small but growing list of 
U.S. metropolitan areas served by cellular mobile tele- 
phones. As this kind of gear begins to take root, engi- 
neers look to other applications, like data transmission, 
to further the technology. Dan Chandler, the director of 
national service for Oki Advanced Communications, in 
Norcross, Ga., which makes cellular phone equipment, 
says that his firm has actually transmitted data to and 
from a communications satellite. Although confident that 
data transmission over cellular systems will work, Chan- 
dler cautions that ‘‘we’re not sure anybody will have a 
use for it.”” Christine Davies, speaking for Bell Atlantic 
Mobile Systems, of Basking Ridge, N.J., says the small 
size of the present cellular network makes it hard to test 
the feasibility of data transmission. 

As for the much-heralded but slowly developing video- 
tex market, several observers say that it will apparently 
stay sluggish. ““They’re not waiting out there with bated 
breath for this to come along,” says Bernard Mounty, 
editor of a consumer electronics newsletter that recently 
conducted a survey on consumer attitudes toward video- 
tex. “When you go out to buy a dress,” he explains, 
“half the fun is actually buying the dress.” Videotex, 
however, is too new to have products to show off. 

Walter F. Loeb, vice president with brokerage firm 
Morgan Stanley & Co., New York, says the cost of 
videotex remains staggering. He believes that an informa- 
tion-based consumer system is still some time away. 


U.S. MARKET REPORT | 


Rising demand for new and improved products 


triggers boom in sales of consumer electronics 





ack in 1979, RCA Corp. Group Vice President Jack K. 
Sauter predicted that by the late 1980s, U.S. con- 
Sumers would be dampening their love affair with the 
automobile and starting one with consumer electronics. 
Sauter now says that the current sales boom seems to be 
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bearing out his prediction even sooner than he had 
thought. 

For example, the Consumer Electronics Group of the 
Electronic Industries Association expects that U.S. sales 
of video cassette recorders will kit 7 million units this 


93 


U.S. MARKET REPORT 


Increased capital spending for productivity improvements 


proves a boon for the industrial equioment market 





he climate in the industrial automation business is 
nothing short of excellent, according to J. Tracy 
| O’Rourke, president and chief operating officer of Allen- 
Bradley Co., Milwaukee. “If you look at the breakdown 
of capital spending for productivity improvement versus 
spending for capacity and/or bricks and mortar, there’s a 
significant skew toward the productivity spending right 
now,” he notes. 

By spending for productivity, O'Rourke means spend- 
ing for equipment to reduce labor costs and improve 
quality (see chart). Allen-Bradley’s line of intelligent 
components includes programmable controllers and com- 
puterized numerical controllers as well as electronic 
drives, sensors, and other such products. 

Asked to quantify the skew, O’Rourke says, ‘““We have 
Some businesses that track well with what’s going on in 
new construction in the industrial market, versus busi- 
nesses that supply intelligent devices to the productivity 
improvement market, and growth is skewed at least 3:1 
in favor of the intelligent devices.” Growth among intelli- 
gent-components suppliers is running “in the 25% to 
30% range, maybe more, and it has been for some time.” 

For the next 6 to 12 months, O’Rourke expects more 
of the same. “In this type of business, the momentum 
builds for a while, and it takes a 
while for it to slow down. ... The 
remainder of 1984, in our opinion, 
looks quite solid and, since the mo- 
mentum is there, we feel good about 
1985—certainly at least for the first 
half.” Even if the economic recovery 
dips, O’Rourke sees nothing worse 
than a slowing of the growth rate in 
the latter half of next year and in 
early 1986. 

Things could go wrong for the in- 
dustry, he admits. ‘““We’ve all [in in- 
dustry] become very interest-rate sen- 
sitive. If interest rates go crazy, we’ll 
probably see a slight psychological 
hesitation. But even in the prior capi- 
tal-spending recession, we didn’t see 
anything go down in our intelligent- 
devices business—we just saw the 
rate of growth slow. People in the 
manufacturing world today are going 
to have to keep spending at some 
rate or they’re just not going to re- 
main competitive.” 

O’Rourke notes that “the push to- 
ward automation to gain productivi- 
ty and higher quality is global... . 
It’s a race that people can win or 
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lose, and in the next few years, I think everybody’s going 
to keep running the race.’ He does not see the coming 
election as having an effect on the business, at least not 
through 1985. 

In terms of the market’s major players, O’Rourke con- 
tends that Allen-Bradley has the lead among suppliers of 
intelligent and unintelligent machines for control on the 
factory floor. Gould Inc. is another major player. Over 
the next few years, he predicts that “there’s going to be 
some shifting among the major players domestically, and 
the foreign competition is going to become more active.” 
In terms of the foreign competition, the ones to watch in 
Europe include Siemens AG, General Electric Co. ple, 
and Sweden’s Asea AB. In Japan, “there will be others, 
but Mitsubishi is the main player,’ O’Rourke observes. 


Elusive profits 


Despite all the players and a domestic market that will 
be up significantly from last year’s $240 million mark, 
the robot business is still not profitable for most vendors, 
claims Laura Conigliaro, a research analyst with Pruden- 
tial-Bache Securities Inc., in New York. “This year, we 
may see two or three, or maybe four if we’re really 
lucky, who cross into the black,” she notes. The list of 





Improving output. With U.S. manufacturers boosting their capital spending for productivity- 
enhancing equipment, consumption of industrial robots in America will show healthy in- 
creases, reaching $828 million by 1987, estimates Venture Development Corp. 
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multiples of the cost of the robot itself, he says, adding 
that “some jobs can’t be done at all with blind robots.” 
Among factors that could be a drag to growth, Villers 
cites vigorous competition and the amount of customiza- 
tion required for assembling systems. Despite growing 
customer awareness, a number of potential customers 
aren't yet convinced that they need the type of systems 
sold by Automatix and others. (Villers likens this situa- 
tion to the early days of integrated circuits, when many 
engineers didn’t see their value and still favored dis- 
cretes.) Thus the customer education process is still an 
extremely time-consuming portion of the business. 


Bullish outlook 


Despite the usual summer slowdown in the factory 
automation business, the outlook for the rest of the year 
is bullish at GCA Corp.’s Industrial Systems Group, in 
Naperville, Ill. “We expect July, August, and September 
to be very big months,” thanks to a pent-up demand in 
capital spending budgets that is about to break loose, say 
group vice president Dennis E. Wisnosky. For example, 
the automakers typically begin to ramp up spending 
around July as they gear up for model changeovers, for 
example, he says. “I wouldn’t be surprised to see some 
delivery problems [industrywide] occuring later in the 
year,” he notes. 

At GCA, which supplies a full line of robots, control- 
lers, networking systems, and other automation equip- 
ment, “‘there’s no doubt that our sales this year will be at 
least twice that of last year, maybe more,” Wisnosky 
says, while bookings will be up by an equal amount. The 
GCA group has done well in supplying the aerospace 
industry and is now beginning to see business increase in 
the electronics market sector. Since GCA is a leader in 
the wafer-handling industry, the Naperville group sees 
particular opportunities for automating semiconductor 
fabrication facilities, with integrated systems that tie to- 





Taking the lead. Allen-Bradley’s J. Tracy O’Rourke thinks his com- 
pany is No. 1 in the market for intelligent and unintelligent machines to 
control factory floors. He also sees the overall market remaining 
strong through the first half of next year. 


gether fabrication, assembly, and test functions. 

But some clouds mar the industry horizon. Wisnosky 
notes that “a lot of people [factory-automation suppliers] 
bought into jobs earlier [and they] are now having to 
deliver those jobs at low or no margin.” Some of these 
suppliers may decide that it’s not worth it and drop out 
of the market. Some may even decide not to deliver on 
jobs for which they are already committed, he suspects. 

GCA’s Industrial Systems Group is “‘still in an invest- 
ment mode” and is not yet profitable, Wisnosky con- 
firms. But the group expects to move into the black 
during 1985. 


U.S. MARKET REPORT 


New product introductions hold the key to continued success 
and to future growth in the test equipment market 


TT" U.S. test and measurement industry grew rapidly 
in the first half of 1984, following good growth 
throughout 1983. Executives hope the pace of business 
will slow somewhat so they and their customers can 
digest the growth comfortably. Yet they and market 
watchers say that despite good business conditions now, 
test and measurement firms must plan and implement 
technological change or face the prospect of losing mar- 
ket share during the next business cycle. 
Industry-watcher Prime Data, San Jose, Calif., puts 
the total 1984 market for test equipment at $6.6 billion 
in 1984, up from $5.6 billion in 1983 (see chart). Of this 
total, the market for automatic test equipment hit $1.3 
billion last year and could advance 33%, to $1.7 billion, 
this year. In all parts of the U.S. market, business is “a 
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lot stronger” today than it was a year ago, notes Philip J. 
Robinson, vice president and general manager of the 
Instrument Systems Group of Tektronix Inc., Beaverton, 
Ore. Robinson says that the first signs of a pickup in 
orders came in March 1983 and that momentum has 
been building since then in the U.S. The international 
market has perked up in the past two to three months, 
although the big news is the dollar’s strength, which 
drives up the price of U.S. products and makes them less 
competitive abroad. 

For the fiscal year that ended on May 31, Tektronix 
saw its overall orders rise by 30% over last year’s levels, 
and most of the increase came from the U.S. With a gain 
of 60%, information-display products accounted for the 
biggest improvement, while revenues for instruments, 





of 








we haven’t earned since we’ve been public.” 

Van Veen maintains that the test equipment market 
“is a consistent growth industry” for the test and mea- 
surement industry as a whole. “Since 1975, there’s been 
no down year [for the industry]. Individual companies, 
though, have had their up and down years.” He argues 
that “it’s hard to see how 1984 will be anything but an 
outstanding year” both for Teradyne and for the industry 
as a whole. “As each week goes along, the chances 
increase for an outstanding 1985” as well, he says. “We 
are seeing as good an environment for growth as you'll 
ever see,’ and “if you [a test-equipment vendor] aren’t 
doing well, something is wrong with you.” 





Not when, but how long 


Van Veen admits his crystal ball is no clearer than 
anyone else’s but does believe that the big concern should 
not be when the next recession will occur, “whether it 
will be in the first quarter or the second quarter [of 
1985]. The real question is not when the recession will 
occur but how deep and how long it will be,” he main- 
tains. “If by recession, you mean a slowdown in the 
growth rate of companies, we’re bound to have one. And 






it probably will be healthy for industry.” 

To bolster his argument, Van Veen points to Teradyne, 
which he describes as a company usually growing at 
25% to 30% a year but now experiencing a period of 
60% growth. Such periods have to be followed by a 
slowdown, he believes. ‘‘Will a slowdown be a 12-to-18- 
month period of 2% growth [for the gross national prod- 
uct] versus 5% to 6% growth, or is it a depression? A 
moderate slowdown in 1985 and 1986 is the kind of 
thing the industry could shrug off.” 

Perhaps because 1981 and 1982 were so severe, “‘peo- 
ple are conjuring up terrible thoughts of a recession,” he 
says, although most recessions in the 1950s and 1960s 
were breathing spells for the country. A_ recession 
“doesn’t have to mean massive layoffs,” he points out. If 
a company manages itself prudently, it should manage 
without damage. 

Van Veen agrees that the test industry needs a steady 
stream of new products to survive. ‘““The best way to deal 
with a recession is to have the right products for when 
the customer shifts from an expansion mode to a design 
mode. The test-equipment company that can handle the 
next generation [of equipment] will do all right.” 





















EUROPEAN MARKET REPORT 








[' the dominant factor in Western Europe’s market for 
information processing equipment could be summed 
up in a single word, it would be “microcomputer.” From 
the UK to France, from West Germany to Italy, micro- 
computers are outselling their larger cousins as personal 
computing takes hold in offices and homes alike. Much 
of the demand comes from the revival of the Continent’s 
economies, for thus far, Western Europe’s 1984 growth 
has been brilliant. But going into 1985, signs of a slow- 
down are visible, and the prospects for 1986 are murky. 

Buoyed by the recession’s end in most Western coun- 
tries and by the resulting increase in orders at home and 
abroad, West Germany’s electronics industry is optimis- 
tic as it enters the second half of this year. The only 
exception is the entertainment equipment sector, which is 
still sluggish. Despite the long strike that plagued much 
of the country’s industry this spring, prospects for busi- 
ness have seldom been better since the late 1970s. 

Data processing equipment is among West Germany’s 
fastest-growing sectors and ‘“‘would be doing even better 
if it weren’t for the cyclical bottlenecks in the supply of 
semiconductor components,” says the computer consul- 
tant Diebold Deutschland GmbH. ‘More and more jobs 
are opening in the terminal-to-computer dialog chain, 
and that is creating a demand for more computing capac- 
ity,” Diebold adds. 

The Frankfurt firm predicts that in the first half of 
1984, orders for systems priced above $100,000 will be 
10% to 20% higher than they were last year. An even 
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Microcomputer mania takes hold in information processing, 
although 1984's brilliant growth will slow in 1985 









faster spurt in orders—on the order of 30% or so—has 
hit systems in the $10,000-to-$100,000 class, says Die- 
bold. Personal computers are by far the fastest-rising 
sector, though: Demand could go up by 35% to 70%, 
with smaller systems—primarily 8-bit machines—enjoy- 
ing the biggest gains. During the second half of this year 
and beyond, the flood of orders should push West Ger- 
many’s data processing market to new heights. 








Shakeout coming 







Looking beyond Germany, Intelligent Electronics Eu- 
rope, a Paris-based market research firm, estimates that 
the installed base of professional personal computers in 
Europe’s five major countries—France, Italy, Spain, the 
UK, and West Germany—reached 875,000 units by the 
end of last year. By the end of 1984, that figure should 
go up by about 60%, to nearly 1.4 million units, and it 
should rise by an additional 47%, to 2.05 million units, 
by the end of 1985. Europe’s biggest consumer of person- 
al computers is the UK, followed by West Germany, 
France, Italy, and Spain. A shakeout of suppliers will 
accompany the market upsurge. Diebold thinks that of 
200 companies that today make personal computers, only 
40 will be left in the game by 1987. 

In the UK, all the fizz comes from the newest brews 
of home and business computers; the older mainframe 
vintage is distinctly flat. International Computers Ltd. 
plc, the UK’s largest computer group, is a handy weath- 
ervane for the country’s mainframe computer sector. In 
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EUROPEAN MARKET REPORT 


Move to newer technologies and products 


sours Communications equioment market 





or Western Europe’s communications industry, the 

digital age has arrived. Government-run communica- 
tions conglomerates are improving the quality of prod- 
ucts and services throughout the Continent. 

In West Germany, for example, postal authorities last 
year decided to use digital switches in long-haul tele- 
phone networks, and the first systems are now in place. 
Munich-based Siemens AG and ITT-affiliate Standard 
Elektrik Lorenz AG in Stuttgart—marketing EWSD and 
System 12, respectively—have emerged as the prime sup- 
pliers. Shipments of digital switches could reach $50 
million next year, when they will first be used in short- 
haul networks, too. However, the big push for digital will 
not come until the second half of this decade. 

Conventional communications will therefore provide 
the bulk of West Germany’s business for some time to 
come, but that will not be a hardship, considering the 
long-term growth prospects of 5% to 6% a year. For 
1984, market watchers at Siemens anticipate a real gain 
of 6% both for the public and the private communica- 
tions sectors. Siemens has a big cash generator in its 
EMS private branch exchange systems, switches that 
have bagged orders for some 50,000 units during the past 
five years, making the company the world’s biggest sup- 
plier of PBXs. 

Commanding much attention these days are new data 
networks and transmission media—fields in which Eu- 
rope’s countries, both large and small, are investing 
heavily. In Switzerland, a packet-switching system called 
Telepac went into service in 1983, and local-area fiber- 
optic links for audio, video, 
and data transmission went 
into trial operation. Similar 
tests are being run in West 
Germany and_ elsewhere. 
This year, the Swiss will test 
videotex services and a 140- 
Mb/s long-distance fiber-op- 
tic link. 

Despite the activity perco- 
lating through Europe’s ter- 
restrial nets, New York 
market research firm Frost 
& Sullivan Inc. sees strong 
long-term growth for satel- 
lite communications. It pegs 
the value of the satellites 
Europe will put into orbit 
by 1992 at $3.3 billion. 
Ground terminals will ac- 
count for $2.9 billion more 
and sea-based terminals for 
a further $400 million. 
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Seeing is receiving. Switzerland’s 140-Mb/s long-distance fi- 
ber-optic link will allow the transmission and reception of video- 
phone signals. A camera (at top of TV set) picks up image and 
transmits it to receiving party where image is displayed on TV set. 


Meanwhile, teletex is taking off in some European 
countries. A supertelex service for text communications 
between electronic typewriters with storage capabilities, 
teletex can transmit a two-page letter in 15 seconds. In 
West Germany, for example, some 5,000 teletex termi- 
nals were in use at the start of this year, and the German 
post office predicts that by the end of 1985, about 14,000 
units will be installed—and 90,000 by 1990. A study by 
British market researchers Mackintosh Consultants Co. 
Ltd. in Luton, Bedfordshire, UK, puts the worldwide 
annual demand tor teletex-compatible gear at around 
$2.7 billion by 1992. 


One market still in its embryonic stage in Europe—but | 


expected to take off soon—is cellular radio. Frost & 
Sullivan sees more than 1 million Europeans using cellu- 
lar radio by 1992, when some 370,000 mobile radio- 


telephone sets, valued at $465 million, will be delivered. | 


Sea changes 


The British telecommunications sector is still undergo- 
ing sea changes—a technological overhaul from electro- 
mechanical to advanced microcircuit technology, and a 
political one that is transferring British Telecom from the 
state to the private sector. While the significance of these 
two events is profound, their dynamics have yet to work 
through the system. 

An example is the effect on London-based Plessey Co., 
British Telecom’s leading supplier for its System X digi- 
tal exchanges. For the year ending in May, sales of 
Plessey’s telecommunications division, which accounts 
for about half the company’s 
sales, were up by 13%. But 
System X_ public-exchange 
business is now cranking up 
fast and entering the volume 
phase. Plessey has received 
British Telecom orders for 
more than $208 million for 
228 local and trunk ex- 
changes, according to Frank 


Chorley, who heads _ the 
firm’s telecommunications 
business. Plessey expects 


that this fiscal year, System 
X orders will total about 
$152 million. So far, 13 Sys- 
tem X exchanges have been 
installed, and more than 200 
are to be delivered to British 
Telecom by year end. 

The data-transmission 
market is booming, too. 
Such companies as_ Racal 





101 


tries to go from 0.93 million units in 1983 to 1.10 million 
units in 1984 and to 1.28 million units in 1985. 

Thus, for all of Western Europe, the Grundig predic- 
tions are for sales of 5.6 million (1983), 6 million (1984), 
and 6.6 million (1985) units. For the U.S., the corre- 
sponding figures are 4.1, 6, and 7.5 million. Worldwide 
VCR sales should hit 16.5, 20.5, and 25 million units. 


Keen competition 


Besides growth, competition is also making the VCR 
market interesting to watch. But the sales battle has 
already been lost to Japan’s VHS system, with Europe’s 
Philips and Grundig having all but conceded defeat of 
their jointly developed Video 2000 system. In its home 
market, Grundig holds a share of only 15%. In other 
European countries, except the UK, the Video 2000 
checks in at a rather poor second but still ahead of 
Japan’s Betamax system, the German firm says. The UK 
market is almost entirely in Japanese hands. 

To continue participating in the VCR market and to 
improve their position, Phil- 
ips and Grundig will pro- 
duce and sell the hitherto- 
rival VHS equipment while 
still making the Video 2000 
gear. At Grundig, 40% of 
production capacity will be 
devoted to Video 2000 and 
60% to VHS. Grundig’s rea- 
son for building the Japa- 
nese system is that without 
VHS equipment in its prod- 
uct range, its color TV sales 
would suffer in countries 
where it still has a strong 
position—for example, Ar- 
gentina, Turkey, Iran, India, 
Indonesia, Thailand, and 





Not so Europe’s audio sector, which should keep de- 
clining, despite the strong growth of compact-disk play- 
ers. Market observers see the compact disk becoming the 
main music medium by the end of this decade. By 1986, 
they say, between 2.7 and 2.8 million disk systems will 
have been sold in Western Europe. Video disks, on the 
other hand, will not gain a significant share of the video 
market for some time. 

The British VCR market is probably the first outside 
Japan to have reached maturity, and the UK will be 
virtually the only country where VCR sales will decline 
this year. Underscoring this rapid change in the supply 
situation, Japanese figures for February show a 47% fall 
in shipments to the UK, where by the end of 1984 some 
40% of the homes that have televisions will also have a 
VCR. This rate is second only to Japan, which will have 
a penetration of 43.4%, according to a survey published 
by London-based Screen Digest, a trade publication. 

Still, the UK remains the third largest market in the 
world for VCRs and will buy an expected 1.9 million of 

the machines in 1984, 
compared with 2.1 mil- 
lion last year. In West 
Germany, only 25.3% of 
the homes that have a 
TV will have a VCR by 
the end of 1984, and sales 
on the weak French mar- 
ket will come to only one 
quarter the UK market’s 
level. Italy, Europe’s 
most feeble market, will 
finish with sales of 
150,000 VCRs by the 
year-end, which corre- 
sponds to only 3.2% of 
TV-owning households. 
Much of this demand 


Saudi Arabia—as many cus- 
tomers buy their color re- 
ceiver and VCR from the 
same supplier. 


Slowing down. Color televisions, while still the backbone of the 
Western European consumer electronics market, are expected to 
start a slow decline in sales over the next few years. Sales of other 
products, such as video cassette recorders, will pick up the slack. 


has been met by imports 
but, notes W. Greenwell 
& Co. Ltd. a London 
brokerage firm, some 20 


As for VCR saturation, 
according to the European Commission in Brussels, 
20.5% of West German households will have a video 
recorder by the end of this year. For the UK, the corre- 
sponding figure is 35%, and for the Netherlands, 19.8%. 

But brisk video sales and a stable TV market do not 
necessarily mean all is well in Europe’s entertainment 
electronics markets. In West Germany, for example, the 
first quarter of this year saw a drop of 2% in consumer 
electronics sales for the industry as a whole. This came 
after a year, 1983, when the sales increase was a paltry 
1%. That performance brought West Germany’s enter- 
tainment electronics industry’s total to approximately 
$5.5 billion. 

German producers and dealers are now hoping that 
the Olympic games in Los Angeles will give the video 
and TV sector a lift, even though the games have suf- 
fered somewhat because most Eastern European coun- 
tries have refused to attend. All told, though, for 1984 
the German entertainment electronics industry expects 
an overall gain of 3%. 
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VCR factories are now in 
production or under construction in Europe. Many of 
these will achieve 45%-by-value European content to 
conform with agreements reached between the European 
Commission and Japan’s Ministry of International Trade 
and Industry, and will thus be outside existing volume 
restrictions. 


TV sets peak 


Like VCR sales, sales of color televisions in the UK 
also peaked in 1983 at around 3.4 million sets and will 
probably settle at around 3 million units in 1984. The 
1983 peak corresponds to a replacement cycle following 
the color TV boom of the early 1970s. Since then, house- 
holds buying second TVs has become a major sales fac- 
tor, with 12- to 14-in. color sets selling for $200 to $240 
keeping sales buoyant. 

Without doubt, the consumer field is the Achilles’ heel 
of the French electronics industry. In the color TV mar- 
ket, for example, after a drop of 10% in the number of 


sets sold during 1982, sales remained virtually unchanged 
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Executives at all major Japanese 
electronics companies agree that in 
the business market, consumer edu- 
cation has produced a greatly height- 
ened awareness of the need for office 
automation equipment, especially in- 
tegrated-network systems. ‘““We ex- 
pect 10% to 15% annual growth in 
central processing unit sales for the 
next several years,” notes Toshiaki 
Katayama, manager of the Hitachi 
computer group’s planning depart- 
ment. “We see 15% to 20% sales 
growth in peripherals and software 
over the same period.” 

Daizo Katoh, manager of NEC 
Corp.’s office automation systems division, thinks that 
his company is quite well positioned to increase its 16% 
Share of the growing business-computer market. In addi- 
tion, he is well aware of the 30% to 40% growth in sales 
of specialized terminals, like those used for airline reser- 
vation systems. Fujitsu Ltd. says that its business com- 
puter sales grew by 20% in fiscal 1983 and will do so 
again in the current fiscal year. 

Because of the continuing lack of user-friendly systems 
for generating Chinese characters, the major firms see 
much slower growth in the home-computer market. To 
be sure, a survey by the Nihon Keizai Shimbun, a leading 
Japanese newspaper, shows that this market grew by 
90% during fiscal year 1983. But according to Hiroaki 
Ishizaki, general manager of NEC’s personal-computer 
planning office, that increase represented nothing more 
than 880,000 units. 

‘Even in the United States, there is not a wide general 
understanding of the varied uses of the computer in the 
home,” Ishizaki says. “In Japan, even though we are 
introducing videotex and other services in the next few 
years, we really don’t know how this home market will 
grow.” At present, most of the growth comes from prod- 
ucts based on Microsoft Corp.’s MSX hardware and 
software system, which has been priced at under $300 
and is used mainly for games. Higher-end systems are 





TABLE: 1983 COMPUTER SALES OF JAPAN’S LEADING COMPUTER FIRMS 
(BILLIONS OF DOLLARS: 235 YEN = $1) 





growing at an annual rate that is no higher than 9%. 

In the market for very large computers, IBM-Japan 
(with a 27.2% share), Fujitsu (20%), Hitachi (17%), and 
NEC (16%) dominate, with virtually no change in posi- 
tion since 1982. A Fujitsu executive says that disk-stor- 
age subsystems—which typically had memory capacities 
of 317 megabytes three years ago but are now available 
in the 1.8-to-2.5-gigabyte range—have the strongest 
growth potential. With office space at a premium in 
Japan, the demand for more compact storage systems is 
driving the market, and most makers predict annual 
growth of 10% to 15% both this year and next. 

All major makers expect such future customer de- 
mands as speech, sound, and image processing, including 
ever more sophisticated computer-aided-design and -man- 
ufacturing functions. Hitachi stresses related software de- 
velopment, and 40% of its computer division’s staff of 
24,000 workers works solely on that. The firm has also 
created three spin-off companies in the last year just to 
develop software. 

As for printers, laser models have positioned the mar- 
ket for a dramatic takeoff. According to statistics from 
the Japan Electronics Industries Promotion Association, 
domestic production of laser printers tripled to $24.6 
million last year out of a total printer market of $1.86 
billion, and the market will triple again this year. 
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JAPAN MARKET REPORT 


Competition is fierce as firms seek position, 
profits in industrial automation market 





‘ie industrial equipment, as in the consumer electronics 
market, Matsushita Electric Industrial Co. ranks first, 
with 1983 robot sales of $100 million and projected 1984 
sales of $136 million. This figure is expected to grow to 
$174 million in 1985, according to an industry survey by 
Nikkei Sangyo Shimbun, a business journal. 

The other market leaders are Fanuc Ltd., Hitachi, 
Kawasaki Heavy Industries Ltd., and Yaskawa Electric 
Manufacturing Co. Ltd. As the market shifted toward 
more specialized end-user needs in the last three years, 
electric-equipment manufacturers such as Matsushita, 
Mitsubishi Electric, NEC, and Fuji Electric have entered 
the market, often to supply their in-house and subcon- 
tractor needs. Most of Matsushita’s sales last year were 
in the category of electronic parts fitting for in-house use, 
and the company recently announced it has developed a 
robot for semiconductor-production cleanrooms. 

The No. 2 maker, Fanuc, increased sales to $42.6 
million last year—2.6 times 1982’s level—primarily be- 
cause of its 75% market share in numerical-control de- 
vices. Strong export demand from its joint venture, Gen- 
eral Motors-Fanuc Inc., which grabbed an overall USS. 
robot market share of 17% last year, also gave the firm a 
major boost. The most optimistic of the other Top 10 





Pro. As automation of production techniques continues, Japan’s 
Production of industrial electronic equipment will grow faster than 
consumer equipment, Prudential-Bache Securities estimates. 





makers is Dainichikiko Co. Ltd., which forecasts that it 
will nearly double its 1983 sales of $27.2 million, thanks 
to its contract to remodel Jaguar Cars Ltd.’s main plant 
in England. 

The entry of more than 100 companies into the market 
in the last three years has intensified competition to the 
extent that only five of the Top 25 makers met their sales 
goals last year, according to the Nikkei Sangyo survey. 
Last year’s price-cutting war saw arc- and spot-welding 
models reduced by between 30% and 40%, forcing man- 
ufacturers to push higher-ticket factory-automation sales 
even harder (see chart). 

In fact, factory-automation sales led to a 21.3% indus- 
try growth last year, with sales totaling $770 million, 
according to the Japan Industrial Robot Association 
(JIRA). A major portion of that growth was in equip- 
ment for the electronics industry, which for the first time 
surpassed the automobile industry as the leading pur- 
chaser of robots in the Japan market. 

Assembly robots, says JIRA, will constitute close to 
40% of 1984’s robot production. The production value of 
playback robots, for example, was more than $220 mil- 
lion last year, an eight-fold increase over 1979. Produc- 
tion values of numerically controlled and intelligent ro- 





Building up. Competition is heating up in the industrial robot sector, 
as relative market newcomers—such as Mitsubishi Electric—join 
established firms in vying for business. 
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HCMOS Ar rays. EDP 


, ee ee = NO ONE DELIVERS 
co a Wa £27 HCMOS ARRAYS FO! 
| - «pp EDP APPLICATIONS 
—- eee eee like we do at LSI LOGIC 
CORPORATION. No one. 
Our LL5000 Series is now 
the accepted industr\ 
standard for CRTs, 
printers, plotters, 
ie , ‘CPUs, networks, hare 

Bo La “a and floppy disks 

Ce m= anda host of related 
~ applications at many 
major OEMs. 

Eliminate entire boards, 
integrate entire systems. System design 
using power-hungry versions of TTL, 
SSI/MSI are now being replaced by 
our LL5000 Series: high performance 
HCMOS arrays, with clock speeds 

of LOMHz to 25MHz, the benefits of 
single chip density and very low 
dynamic power consumption. (Typical 
2200 gate array at 25MHz consumes 
less than 300mW. ) 

Using the LSI LOGIC CORPORA- 
TION LDS-II™ Design Automation 
tools and services, you can expect a 
first time right array design. Guesswork 
and trial and error, which have been 
BP a a part of the semi-custom world up to 
a ee a \ now, are eliminated. 

a , ieee. ll ee In addition to the LL5000 Series, LS 

ae : Pe | Se see | LOGIC offers compatible HCMOS 

| a | | arrays that cover both the lower perfor- 

mance, more cost sensitive application 
(LL3000 Series), and the very high - 
performance applications where systen 
clock speeds of 40MHz are required 
(LL7000 Series). All in HCMOS. 
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PRODUCT OUTLINE Right now, LSI LOGIC CORPO- 
Product Gate HCMOS Typical* Gate | TTL&CMOS | Supported by RATION is completing and delivering 
Series Complexity Technology speed (nsec) | I/O Compatible LDS-II™ an average of one HCMOS design 

Sen every single working day. All with 
LL3000 272-2550 ee rate 9.0 YES YES multiple, fully compatible sources. 

gle layer Re 
7 Don’t wait any longer to bring your EDP 
LL5000 880-6000 ; ae a 25 YES YES products up to full LSI design. 
y Call us today. LSI LOGIC 

LL7000 970-10,000 fe Heke . CORPORATION. 1601 McCarthy 

eee yet Boulevard, Milpitas, CA 95035. 





*2 input NAND, FO =2, Ta = 25°C, Vpp =5V Call (408) 263-9494 or Telex: 172-153. 


No one delivers HCMOS Arrays for LSI LOGIC 
EDP applications like we do... No one. CORPORATION 
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16K x 4 DRAM cuts 
costs by 50% for Tektronix. 





For a cost-effective, low-power memory 
system that uses minimum board space, 


combine the TMS4416 or the TMS4164 64K 
DRAM with the TMS4500A. 





One TI chip 
links DRAMs 
with CPUs. 


TT's TMS4500A DRAM controller saves 
design time and IC costs. 

Easy to use, the TMS4500A supplies a 
reliable, single-chip interface between dy- 
namic memory and the microprocessor. 

The TMS4500A speeds and simplifies 
your design task by providing address 
multiplexing, cycle timing, arbitration 
logic, and refreshing—all on one chip. It 
saves substantial design time, circuitry, 
board space, and power. Plus replaces as 
many as 15 discrete support ICs. 

Highly versatile, the TMS4500A in- 
terfaces with all popular microprocessors. 
And is compatible with DRAMs from 
4K up—from any manufacturer. 

Think of the board space and time 
savings and power reductions possible 
when you combine TMS4416 or 
TMS4164 64K DRAMs with a 
TMS4500A. 

Using the TMS4500A, you can easily 
handle up to 256K bytes per controller 
with TMS4416s or TMS4164s. With 
additional decodes, you can go to 512K 
bytes and more. 


slower cycling DRAMs. The TMS2150, 
in combination with high-speed static 
RAMs, completes an entire high- 
performance cache memory system. With 
a maximum 45-ns delay from address to 
match valid, the TMS2150 can provide 
TTL performance at one-tenth the parts 
count and 10% of the power. 

Operating from a single +5-V power 
supply, the TMS2150 consists of a high- 
speed 512 X 9 static RAM array, parity 
generator and checker, and a 9-bit high- 
speed comparator. 


TV's 64K DRAM 


chip carrier: 
More memory 


in less space. 
TI's 64K X 1 DRAM, the TMS4164, 


comes in a unique plastic chip carrier 
that lets you pack even more memory 
into less space. 


Dramatic reductions 


in board size 

TI’s low-cost 64K DRAM chip carrier 
provides twice the density of the 
conventional DIP. System size can be 
substantially reduced. And significant 
cost savings realized. 

Unlike conventional DIPs, TT’s 
advanced TMS4164 chip carriers can be 
surface mounted. As a result, the number 
of layers in the printed-circuit board is 
ereatly reduced, and fewer boards are 
required. 


Ideal for SIPs 

TI’s 0.285-in. X 0.425-in. surface- 
mounted chip carriers are designed to 
meet the critical height requirements of 
single-in-line packages (SIPs), as well as 
offer the necessary low power dissipation. 
And TI now has in development single- 
in-line module arrays to meet your future 
system needs. 

So when you need 64K DRAMs, rely 
on TI’s outstanding choices. The 
TMS4164 for high speed, low power. . . 
and chip carrier packaging. The 
TMS4416 for high bandwidth and 
modularity. Both are cost-efficient. Easy 
to design with. And state of the art. 





High-speed cache memory systems utilizing 
the TMS2150 will enable high-performance 
microprocessors to set new cost-performance 
standards with large, low-cost dynamic 

main memory. 


For more information on T1’s high- 
quality 64K DRAMs, DRAM controller, 
cache-tag comparator, and plastic chip 
carrier, call the authorized TI distrib- 
utor nearest you. Or contact 
Texas Instruments Incorporated, 


Dept. SMBO23EC, P.O. Box 809066, 


New cache-tag Dallas, TX 75240. 


comparator speeds 
system throughput. 


TI’s new TMS2150 cache address com- 
parator can improve high-performance : 
microprocessor or bit-slice system | 


h hput b to three times. Pl 
ie aa ene (cone eee ‘TEXAS 
INSTRUMENTS 


area, power dissipation, and cost. 
With the TMS2150, no wait states 

Creating useful products 

and services for you. 
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need to be implemented in micro- 
processor access cycles in response to 
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Shielded mass termination 
versions available for EMI/RFI 


compliance. 





Why the most popular 
interconnect system 
in the world 
got that way. 





People choose the AMPMODU modular connector 
system for its tremendous flexibility. 


Modular design and construction give you the ver- 
satility you need to connect just about anything to any- 
thing. Board-to-board, wire-to-board, wire-to-wire. 


Example: 4000 part numbers on headers alone. 


People also choose AMPMODU connectors for their 
big list of options and value-added features. Accu-plate 
gold plating. Solderless compliant pins. Mass-termination 

versions, too, with shielded designs for EMC. 


And everyone who chooses AMPMODU connectors gets 
AMP quality, AMP reliability. Our dual-cantilever beam design 
has proven itself dependable in over sixteen years of use. 


Proven technology. Proven flexibility. Proven savings, 
from AMP. 











CIRCLE 
NUMBER 


125 


For more information, contact the AMPMODU Connector Desk 
at (717) 780-4400. AMP Incorporated, Harrisburg, PA 17105. 





AAINMIFP means productivity. 
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AMPMODU MT connectors use Crimp-snap technology for com- Standard, shrouded, and break- 
reliable insulation-displacement plete flexibility in wire-to-board, away headers for board-to-board 
technology, to mass terminate wire-to-wire applications. mating. Compliant-pin versions 
discrete wire, twisted pair, for solderless insertion. 


jacketed or ribbon cable. 


AMP and AMPMODU are trademarks of AMP Incorporated. 








You can set your produc- 
tion targets significantly 
higher with the new Micralign 
500 High Throughput Mask 
Aligner. The 500 HT will 
provide you with a guaran- 
teed throughput of 120 
wafers per hour—with no 
change in process, no 
change in performance. 

This latest enhancement 
IN productivity has been 
achieved by increasing illu- 
mination and reducing wafer 
handling time. The increased 
throughput applies however 
you optimize your process. 
For example, if you use 
Aperture | to produce 100 
wafers per hour, the HT 
Series will achieve at least 
120 wafers per hour with the 
same results. However, if 
you choose to use Aperture 
Ill to take advantage of 
partial coherence, the HT 
Series will achieve 90 wafers 
per hour, compared with the 
previous 70 wafers per hour. 

And, of course, the HT 
Series still allows you to 
take full advantage of the 
Model 500’s automatic 
magnification compensation 
and automatic fine alignment 
capabilities. The 500 HT 
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Photolithography 


Oper. Shem Aperture | 


Exposures with 
Automatic Fine 
Alignment 


100 


THROUGHPUT 
125mm wafers/hr. 


Aperture Ill 


TYPICAL NEG. PHOTO RESIST 


TYPICAL POSITIVE PHOTO RESIST 


50 100 150 
REQUIRED EXPOSURE ENERGY, mJ/cm? 





Micralign® 500 HT wafer throughput analysis for 
125mm wafers in the UV-4 wavelength range Apertures | and III 


has a machine-to-machine 
overlay accuracy of 0.45 um 
with a resolution of up to 
0.9 um. 

For complete information 
on the Model 500 HT 
Series, call (203) 834-6330, 
or write Perkin-Elmer, 
Semiconductor Equipment 
Group, 50 Danbury Road, 
Wilton, Connecticut 06897. 
One Source. Every critical 
step of the way. 





PERKIN-ELMER 
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SALES OF HOME COMPUTERS 
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~ FLOPPY-DISK-BASED COMPUTERS 
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AVERAGE MEMORY SIZE OF 
HOME COMPUTERS (KILOBYTES) 


100 


(c) 


2. Home computers. Over 12 million home computers will be sold in 
1989 (a), with half of U.S. households equipped with at least one unit 
(b). Memories for floppy-disk home systems will reach 500-K (c). 


more sophisticated. The spreadsheets of 1980 were capa- 
ble of running on the 48-K-byte personal computers of 
1980—but in 1984, it is not at all unusual to find pro- 
grams that require no less than 500-K bytes of memory. 
And operating systems evolving toward windowing need 
more memory, too. 


3. Memory demand. In 1989, office computers in the U.S. will con- 
sume 105 trillion bits, while home computers will require an additional 
43 trillion bits (a). More than 500 million 256-K, or more than two billion 
64-K, RAM chips will be consumed in 1989 (b). 
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PERSONAL-COMPUTER MEMORY 
REQUIREMENTS (TRILLIONS OF BITS) 
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Home computers—including the Commodore 64, the 
Atari 800XL, and the IBM PCjr—typically cost from 
$100 to $1,500, use cartridges or floppy-disk mass stor- 
age, and run home-productivity or game software. The 
Apple IIe and the IBM PC figure in both home and 
office markets. 

Yearly U.S. sales of home computers will probably 
double between 1984 and 1989 (Fig. 2a), so that by 1989 
as many as 50% of all households may have them (Fig. 
2b). As a comparison between Fig. la and Fig. 2a shows, 
significantly more home than office computers will be 
sold during the next five years. On average, however, 
home computers use distinctly less memory than office 
computers do. | 

Multiplying the number of personal computers of both 
classes by the average amount of memory in them pro- 
duces an estimate of the number of memory bits personal 
computers will need for each year until 1989 (Fig. 3a). 
The same information can also be conveyed in a different 
form: estimates of the number of 64- or 256-kilobit mem- 
ory chips that will be needed for all these personal com- 
puters (Fig. 3b). 

To place the demand estimates in the proper context, 
remember that by 1989, the presence of an extra bit of 
memory, the parity bit, on each byte will require more 
memory for parity—in just one year—than was sold for 
all computers built before 1984. LI 


Egil Juliussen and Luanne Krause are on the staff of 
Future Computing Inc., Dallas, Texas. 











At Zehntel, 












Introducing Zehntel Automation 
Products for Electronics Manufacturers. 


Simply put, the point of factory automation is to 
increase productivity. And yet, too many factory 
automation schemes seem to miss the point. 

They offer lavish solutions more complex and costly 
than the problems. 

Not so Zehntel. Our new automation products 
for the electronics factory are very down to earth. 

They automate only those tasks and processes where 
real gains in productivity can be made. Ata sensible cost. 
Without obsoleting your present equipment or processes. 

Built on industry standard software and communi- 
cations, the automation products automate specific 
production test and board rework functions in your fac- 
tory. While using tester-generated information as a control 
mechanism for other parts of your production process. 

A sensible first step toward automation is our Zehntel 
700 Net Workstation” A powerful 16/32-bit UNIX™ 
based computer system, the Net Workstation provides 
a central resource for the following automation systems. 

Our Paperless Repair System" transmits test results 
from testers to rework stations and records rework actions. 
While collecting rework information for analysis. 

Factory Observer” our production test analysis and 
work-in-process management system, gathers and 
analyzes test and rework information to tell you what's 
happening throughout the manufacturing process. 

With Producer2” and the Program Manager” our 
automatic test program generator and file management 
systems, you can design, store, update and load test pro- 
grams for multiple testers all from the Net Workstation. 

Our Zehntel 600 Robotic Board Handling System” 


moves boards on and off the tester and into the 








the point is 
productivity. 














appropriate pass/fail containers. It can handle boards of 
almost any size or shape. 


& : 
N 





Our Ethernet*-based Test Information Network" is a 
flexible communications link between test, repair, 
programming and management information stations 
and the central Net Workstation. 

All Zehntel Automation Products can be used with 
your current (and future) Zehntel test systems. 

That's it. A series of related automation products 
that'll save you time and money without disrupting the 
way you work today. 

The Zehntel Automation Products. The sensible 
approach to increased productivity. 

For a copy of our Zehntel Automation Products 
brochure, call or write Zehntel, Inc., 2625 Shadelands 
Drive, Walnut Creek, CA 94598, (800) HLP-TEAM, 
(415) 932-6900, TWX 910/385-6300. 


™ Zehntel 700 Net Workstation, Zehntel 600 Robotic Board Handling System, Program Manager, Producer2, Test 
Information Network, Factory Observer and Paperless Repair System are trademarks of Zehntel, Inc. 


™ UNIX is a trademark of Bell Laboratories. 


® Ethernet is a registered trademark of Xerox Corporation. 
© 1984, Zehntel, Inc. 
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RANDOM-ACCESS MEMORIES 


1-MB MEMORIES 
DEMAND NEW 
DESIGN CHOICES 





Dynamic-RAM designers favor C-MOS with refractory-metal gate connections 


LI by Lionel S. White Jr., Gregory J. Armstrong, and G. R. Mohan Rao 


0‘ the past several years, no group of digital inte- 
grated circuits has shown faster density growth or 
more significant advances in circuit design than dynamic 
random-access memories. Even as the 64-K dynamic 
RAM settles in as the standard computer-system memo- 
ry and the 256-K dynamic RAM begins to fill a few 
system sockets, designers of very large-scale ICs are look- 
ing ahead to megabit dynamic RAMs and _ beyond. 
Though such dense chips will not be available in volume 
for some years to come, technical papers on their physi- 
cal packaging, operational characteristics, and semicon- 
ductor-technology features have begun to surface at con- 
ferences worldwide. 

One reason for starting early on the megabit-memory 
generation, which offers storage density 16 times that of 
64-K and 4 times that of 256-K dynamic RAMs, is that 
it promises to raise a host 
of important issues and op- 
portunities for systems de- 


signers. For example, in- 
stead oof the 1-bit 
organization that domi- 


nates 16-K and (to some 
degree) 64-K chips, ICs 
with 1-Mb memories could 
be arranged in 4-, 8-, 9-bit, 
and other derivative orga- 
nizations. Accelerating this 
trend is the introduction of 
such ICs as the multiport 
memory and_ proposals 
such as that for the 16-bit 
chip with multiplexed ad- 
dress and data lines. Thus, 
unlike 16- and many 64-K 
chips, the monolithic 1-Mb 
IC must be regarded as a family of memory ICs, not 
merely as a single chip. 

Although the 1-Mb IC will play a key role in the main 
memories of mainframes and minicomputers, it is des- 
tined for a dominant role in work stations as well as 
desktop and portable computers. If a portable computer 
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PROPOSAL 1 
_ (256-K UPGRADE) 


Q = OUTPUT 
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1. One-megabit packages. In a 256-K upgrade pinout (left), an 18- 
pin-DIP socket can accept a 256-K or a 1-Mb dynamic random-access 
memory. A better approach for memory boards separates address 
lines from the control and data lines (right). 


incorporates a 1-Mb IC organized as 8- or 9-bit (allowing 
for a parity bit), a single chip would provide 128-K bytes 
of primary memory. In personal computers and work 
stations, main memory might require only four or eight 


ICs, depending on their organization. As a consequence, | 


memory-system costs should be very attractive, while 


storage capacity and total system reliability increase 


significantly. 
Technical issues 


Before 1-Mb dynamic RAMs are available commer- 
cially in volume, system designers should be apprised of 
the technical issues that will affect product design. First, 
packaging and pinout options will alter traditional print- 
ed-circuit-board layouts, and a variety of packages will 
be offered. Dual in-line packages will have either 18 (1- 
| bit) or 20 pins (4-bit), re- 
placing today’s 16-pin out- 


D 41 Ves lines. In addition, DIP 
W if2 Q widths will be either 300 
R 73 C or 400 mils, depending on 
ONG 4 A the width of the die within 
A ; a 1-Mb chip as well as 
| FF ; evolving package _ tech- 
a le A nology. | 

Vee | 8 . Another issue concerns 





the operating mode of a 1- 
Mb dynamic RAM. The 
page mode has been stan- 
dard for dynamic RAMs 
for many years, but the 
nibble mode, extended-nib- 
ble mode, and the new 
static-column decode are 
potential options for future 
chips. The increasing needs 
of dense-memory ICs with new memory architectures 
such as static-column decode will point to complemen- 
tary-MOS as one possible dynamic-RAM technology. C- 
MOS, in fact, has many advantages over n-channel MOS, 
including lower standby-power consumption and, since 
basic C-MOS circuitry is simpler, shorter design time. 


PROPOSAL 2 


NC = NO CONNECTION ~ 


123 


allows simultaneous random access to the RAM and 
serial access to an entire row (256 bits) of the RAM. 
This memory provides a higher bandwidth to refresh the 
video display and increases the amount of time that the 
graphics controller can use to update the display. 

Static-column decode is the most recent technique to 
increase the bandwidth of the conventional 1-bit dynamic 
RAM. Static-column decode differs from the other 
modes in that the chip operates like a static RAM during 
the CAS portion of the cycle. In a typical access, the 
falling edge of RAS latches the row address and provides 
access to a row of bits (512 in a 256-K dynamic RAM). 
The falling edge of CAS provides static random access 
within the selected row of bits. Static-column-decode 
mode differs from conventional static-RAM operation in 
the timing related to the Write cycle. In the static-col- 
umn-decode dynamic RAM, the data and addresses are 
latched on the falling edge of Write, whereas in a typical 
static RAM, the data is latched on the rising edge of 
Write and the addresses must remain valid throughout 
the Write operation. 

Designing a static-column-decode dynamic RAM with 
C-MOS technology has one major advantage. During the 
cycle’s static-access portion, the column-address buffers, 
decoders, and input/output circuitry must be powered 
up. If conventional static n-MOS circuitry were used, the 
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3. Access modes. Page mode improves bandwidth by providing multiple random access to the currently addressed memory row. Nibble mode 
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active power dissipation would be excessive. But with C- 
MOS circuitry, the active power dissipation will be no 
worse than that consumed in other modes of operation. 
Using a C-MOS-based static-column decode, a data rate 
of 25 MHz (40 ns/bit) is feasible. 


Swing to C-MOS 


A key factor in increasing bandwidth is access to a 
larger number of bits during a single RAS cycle. Typical- 
ly, dynamic RAMs are specified with a RAS low maxi- 
mum time of 10 us. This limit has been maintained over 
previous generations of dynamic RAMs for two reasons. 
The first is that the use of dynamic n-MOS circuitry 
designs in the peripheral circuitry of dynamic RAMs has 
limited the RAS low time because of the need to refresh 
the dynamic circuitry. Second, refresh-related tests take 
up most of the time in testing contemporary dynamic 
RAMs. Dramatically increasing the RAS low time would 
greatly increase the time and cost required to test the 
chips. Using C-MOS technology in the peripheral circuit- 
ry of the new dynamic RAMs, however, will diminish 
the requirement to test for the refresh characteristics of 
the peripheral circuitry. Thus, longer RAS low times 
may be allowed without significantly increasing the costs 
of testing the chip. 

The trend toward C-MOS technology for advanced 






MULTIPORT DYNAMIC RAM 
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provides quick access to four adjacent memory locations. Multiport mode permits random access to the RAM and serial access to an entire row. 
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“ray ee os ie eprint. incl oltre) panelled tubes. 
The application of the panel onthe facets 
of the tube is the best way to protect ct the 

from implosion injuries. | 
The panel by its various antireflective finishes also offers i improve 
contrast enhancement. — 






operator 


The FIVRE panelled tube offers intrinsic protection against 
implosion and better ergonomic performance. 


FIVRE S.p.A. - Via F. Filzi 1 - 27100 Pavia (Italy) 
TLX 311431 Tel. 0382/303941 














Tel. 01/7885170 





3 

5 Agents: e@ Benelux @ France @ Germany @ Great Britain @ jreland @ Scandinavian Countries 
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> (London) 19, Rue de Chartres Tite (-VAme-lalaitia®, (London) London) | (London) 

5 Tix. 946292 92400 Courbevoie Tix. 415089 Tix. 946292 Ix. 946292 Tlx. 946292 

Tel. 01/7373333 Tix. 620985 Tel. 06103/72752 Tel. 01/7373333 el. 01/7373333 Tel. 01/7373333 
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AtOne-Half What You’d Expect To Pay For The fon 


New, high-speed SHC803 sample/hold amps and ADC803 A/D converters team up to give 
designers the best price/performance ratios available today! 


Now you can lower-system cost, increase throughput rates for high frequency test, avionics, 
instrumentation; and signal analysis applications. 


ADC803 is the first analog-to-digital converter in its price SHC803 sample/hold amplifier is the perfect match for 
range to offer guaranteed 1.0usec conversion time with ADC803, offering 350nsec maximum acquisition time and 
0.02% FSR accuracy (and 1.5usec for +0.012% FSR accu- 150nsec maximum sample-to-hold settling time for +0.01% 
racy, (CM grade). ADC803 is a complete device, with serial throughput nonlinearity, all in a 24-pin hermetically sealed 
and parallel outputs, internal reference, clock, and compara- metal package. Other key specifications: 


tor hermetically sealed in a 32-pin metal package. Other key 


® 10psec typ aperture jitter 
specifications: 


@ +4ppm max charge offset temperature coefficient 
@ Conversion rate adjustable down to 800nsec for lower @ —25°C to +85°C specification range 
absolute accuracy 


@ +10ppm max offset temperature coefficient 


@ +30ppm max gain temperature coefficient : 
@ no missing codes —25°C to +85°C For complete details on ADC803 and 


SHC803, contact your nearest 
Burr-Brown sales office. 


BURR -BROWN* 


Putting Technology To Work For You 





AUSTRALIA, Victoria (03) 560-7011, AUSTRIA, Wien 0222/62 63 71, BELGIUM, Brussels 736-80-50, BENELUX, Schiphol (020) 470590, DENMARK, Hoersholm (02) 57 10 00, 
OVERSEAS MARKETING CORP.., Hertfordshire (U.K.) 0923-46759, FINLAND, Helsinki 358 0 5281, FRANCE, LeChesnay (01) 3-954-3558, GREECE, Thessaloniki-Hellas 306-800, 
HONG KONG, 5-833022, INDIA, Bombay 512 2973/4/5, ISRAEL, Tel-Aviv 3-491922, ITALY, Milano (02) 506 52 28, JAPAN, Tokyo (03) 586-8141, Osaka (06) 305-3287, NEW ZEALAND, 
Auckland 501-801, NORWAY, Oslo (02) 10 60 50, PORTUGAL, Lisbon 686 072, SOUTH AFRICA, Linden (011) 782.5446 - SPAIN, Madrid 242-52-04, SWEDEN, Vallingby 380 320, 
SWITZERLAND, Rueschlikon/Zurich 01-724-09-28, TAIWAN, Taipei (02) 773-2121, TURKEY, Ankara 174517/250300, UNITED KINGIDOM, Hertfordshire (0923) 33837, WEST 
GERMANY, Hauptniederlassung Filderstadt 0711/701025, Biro Bremen 0421/25 39 31, Buro Duesseldorf 02154/84 45, Biro Erlangen 09131/42728, Biiro Frankfurt 06061/71564, Biiro 
Muenchen 089/61 77 37, YUGOSLAVIA, Ljubljana 061-329-745 


Other areas contac?: Burr-Brown, P.O. Box 11400, TUCSON, AZ 85734 USA - Tel: (602) 746-1111 - TWX: 910-952-1111 - Telex: 66-6491 - Cable: BBRCORP 


Circle 221 on reader service card 


pain-in-the-neck, right? 


Wrong! 


Sockets, used selectively, 
can eliminate 4 of your 
toughest, everyday board 
problems! 


Take a fresh look at RN precision 
screw machine sockets. Ycu may be 
surprised to see how many ways they 
can eliminate trouble, save real money 
and make you a hero to your boss: 


Simplify board “trouble- 

w shooting’ Socket your sophisti- 
cated circuits so that you can remove 
and test them without descldering. 
Excessive de-soldering heat can 
Cause costly board de-lamunation as 
well as circuit damage. 


J Slash field service costs. 

@ Simply unplug your circuits, test 
and replace in the field. No time- 
wasting de-soldering troucles. 


3 Modify boards in the field. 
m itis as easy as unplugging a 
Circuit and inserting the new or re- 
programmed IC package. 


Have peace of mind by 
# socketing state-of-the-art 
devices that have not had MTBF 
standards established. 


. connect with quality 


800 East Eighth Street, New Albany, Indiana 47150 = Phone: (812) 945-0211 





When you decide to eliminate board 
problems with sockets, be sure to specify 









Precision pin socket 


contacts for maximum 
reliability and high retention. 


Technology innovations from 
RN include... 


® Lowest profile in industry— 
ee, 


® High temperature: 200°C 

@ Lowest Insertion force— 
5 ounces, maximum 

= 180" solder tail length 
available 
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the best you can get... RN Precision 
Screw Machine Sockets 


RN Series ICA/ICT 
Sockets Available with 6 to 
64 contacts, solder or 
wrap pin. 







Four-finger BeCu contact 
assures solid gastight 
mating, even with short 
leads. 


Contact available 
in gold or tinplate. 


Closed bottom prevents 
flux and solder 
contamination. 


Brass shell available 
in gold or tinplate. 


for information on the full line of RN sockets, contact: 
Robinson Nugent, Inc., 800 E. Eighth St. Phone: (812) 945-0211. 


New Albany, IN 47150. 
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Robinson 
Mugentl” 





In Europe: Rue St. Georges 6, CH 2800 Delémont, Switzerland = Phone: ( ered 22 98 22 





Flat Cable Connectors 
Circle No. 103 


DIN Connectors 
Circle No. 104 





Quick/Connect Prototype Boards 
Circle No. 105 


ping through undetected. It’s based 
on efficient programming, and on 
efficient diagnostics. Together 
making sure you get the highest 
levels of fault coverage as fast as 
possible. 

And using MultiMode testing on 
a single powerful machine lowers 
work-in-process inventory build- 
ups around separate testers. 
Reduces board handling. And 
increases throughput. 

With higher test quality, more 
efficient programming, and lower 
operating costs, the L200 actually 
lowers lifecycle testing costs for 
modern VLSI boards. 

And that’s money in the bank 
for you. 


A Brilliant Deduction. 


It’s a proven solution. MultiMode 
testing delivers yield advantages 
on modern VLSI boards. More 
than 100 machines are already 
demonstrating this every day. For 
manufacturers of personal, mini 
and mainframe computers, telecom- 
munications switching systems, 
avionics, and other advanced high 





MultiMode tech products. | 

really is a case MultiMode The L200 costs more than other testers 

where the total out there. But it’s worth it. Using Mult- 

is more than the ¢ Mode, your staff will get high fault coverage 

sum of the parts. faster than ever before. And give you yields 
This integration at system test that can save you millions. 

is what makes us Combining in-circuit and func- It all adds up to one thing. Call ‘Teradyne 

socertain your “onal test techniques in one today, (617) 482-2700. Or write Teradyne, 

yields will Per bsrleceeeve Oy 321 Harrison Avenue, Boston, MA 02118. 


improve. Multi- 

Mode lets you apply both testing techniques 
in a single, comprehensive test program to 
find faults at the most effective level— 
device, cluster or board. 


It’s a strategy that stops faults from slip- x J » = a ip )' N 


We measure quality. 
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Memory tester 


checks out 


256-K RAMs 


Special interface equips the memory tester to examine 


eight dynamic RAMS in parallel 


owerful components such as 

256-K random-access memories 
present many hurdles that system 
designers must overcome in using 
the parts. Testing is hardly the least 
costly and complex challenge. So to 
get testing costs down and prepare 
for the coming onslaught of 256-K 
RAMs, Teradyne is introducing the 
J386A-8 memory tester, which can 
examine eight address-multiplexed 
chips in parallel. 

Teradyne’s usual pattern of prod- 
uct improvement and introductions 
is to bring out a major memory tes- 
ter at two-year intervals, but this 
schedule was speeded up because 
the company’s customers called for 
higher throughput. The J386A-8, a 
companion to the J386A tester in- 
troduced just a year ago, doubles 
capacity from last year’s model. 
However, that doubling costs only a 
10% premium over the price of the 
J386A, which sells for about 
$180,000 to $200,000. 

Parallel testing is the simulta- 
neous functional testing of all chips 
under test. It reduces the time and 
therefore the cost of memory-chip 
testing and also raises throughput 
because the system can continue to 
test even if one or more test sites 
should fail to function or if a han- 
dler should jam. The trick to testing 
eight parts is in what Teradyne calls 
shared drivers. 

To test eight single-output ad- 
dress-multiplexed RAMs on _ two 
four-site handlers, the eight-in-paral- 
lel operating mode uses a special in- 
terface in a shared-driver configura- 
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L] by Steve Zollo, New Products Editor 


tion. It connects each driver to two 
chip inputs through relays. 

In the eight-in-parallel mode, the 
relays are controlled on a site-by-site 
basis only, so all shared pins (in- 
puts) on all other chips are opened 
for de parametric testing on a given 
device. Added by customer request 
is an alternate voltage-source-values 
feature; it essentially adds another 
voltage source level, so the testing 
function can be tuned more finely. 

Operating modes. The J386A-8, 
which can undertake tests in the 
three operating modes available on 
the J386A, has an additional mode 
to examine eight 1-bit-wide address- 
multiplexed chips in parallel. Pro- 
grams written for the J386A_ will 
run without modification on the 
J386A-8, which has a new control 
panel, five new test commands, and 
a new keyboard command. The ex- 
isting three modes are for testing 
four 1-bit-wide address-multiplexed 


dynamic RAMs, two 4-bit-wide 
chips, and one byte-wide chip. 

Teradyne’s parallel software is de- 
signed to simplify writing a parallel 
program in Pascal. The parallel 
master operating program takes care 
of binning, data logging, and sum- 
mary sheet information, as well as 
keeping track of which sites are en- 
abled and which chips pass or fail— 
all without help from the chip test 
program. To make optimum use of 
parallel testing, programmers must 
be aware of parallel test strategies. 
For example, tests with the highest 
probability of producing failed chips 
should run first, so that bad chips 
do not take up sequential parametric 
test time. Functional testing, which 
takes the longest amount of time, 
should be done last. | 

For the parallel master operating 
program, the programmer writes the 
test program as if it were testing one 
chip; the master operating program 


NUMBER OF DRIVERS, DETECTORS, AND VOLTAGE SOURCES PER TEST SITE 
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colors and configurations. 


You need high performance, innovative 
design data displays. Contact Audiotronics. 
We have what you need. In 3” 5” 7” 9" 12” 14" 
15", 23” and 5” x 9" monochrome and color, 
integrated (neck-mounted), chassis, kit or 
cabinet. And if we don’t have what you 
need, we'll design it for you. 


Using our basic displays, our engineers 
become your engineers. They custom design 
a display for your specific application, 
meeting your particular system design 
requirements. 


Just give us your specifications and we'll 
solve all your display problems. And 





we'll deliver on time, when you want them. 


Audiotronics has been solving problems for 
almost 30 years, designing thousands of 
custom data displays for important customers 
like you, both large and small. Call us today. 
Turn our engineers loose with your display 
system problems. 


North Hollywood 
California 91605 
(818) 781-6700 


AUDIOTRONICS 
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Are there holes in your static 
protection? 


You can buy table mats from 
one specialized supplier, wrist straps 
from someone else, and bags 
from a plastic bag manufacturer. 
Each will address part of your static 
problem. 


But static is a total problem that can 
take a toll any time from chip manu- 
facturing to in-field service of finished 
components. Last year that toll was 
estimated at $5 billion* in scrap IC 
boards and microelectronic devices. 


For such a total problem onlya 
full line supplier has the experience 





On-site survey will 

help our analyst under- 
stand the specifics of 
your operation. As a 
result, you'll receive a 
specific plan and savings 
projection. 


Static seminar brings 
you and others in 
management together 
with our static analyst to 
learn more about the total 
static problem/solution. 


we offer 
you peace 
of mind 
with total 





Static control 


service 


and a reason to help you finda 
total solution. 


Our free guide * Total Control of 
the Static in Your Business” can 
help you spot holes and help totally 
protect your products and profits. 
It's available only from 3M because 
we are the only full line company. 
But experience has taught us that 
total control involves even more 
than a full line. 


Our total service involves prob- 
lem analysis, employee training, 
full technical back-up and ongoing 
counsel to help you make best 
use of our products. It also involves 
helping you create total awareness 


Total line of products 

for safe transport and 
in-field service. Includes 
standard and custom 
design containers, static- 
shielding bags with 
reinforced seams, and 
more that you'll find in 
the guide. 


Total line of products 

for a safe work station. 
Includes ionizer with 
warm air flow, table mat 
that stays flat, comfort- 
able wrist strap with new 
10'cord, and more. 






of the need for static control. 


Our static control approach 
is already at work. 
Tel-Matic Systems reduced elec- 
tronic telephone systems failures by 
66% and cut back-up inventory 
by 15%. Douglas Aircraft reduced 
reject rates of replacement systems 
from 20-30% to less than 1% in many 
instances. 


As a first easy step toward total 
Static control get your free guide. 
Write: Static Control Systems Div., 
Box ELB-3, 225-4S, 3M Center, 
st. Paul, MN 55144. Or call toll free: 
1-800-328-1684. (In Minnesota: 
1-800-792-°072.) 


cs 
miong come | 





Follow-up survey and 
Ongoing counsel. Our 
static analyst will help you 
evaluate the results of 
your control program and 
be available as needed. 


Employee training 
program will help your 
people understard the 
need for static control 
and how to make the 
best use of our products. 


“Telephone Engineer & Management, pg. 129, May 15, 1983 


Total control of 
the static in your 
business 


3M Hears You... 
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Factory automation is just one of the 
many control and data acquisition appli- 
cations you can run with our MTOS-86/PC 
operating system and your IBM® PC 
(or equivalent). Chemical process control 
is another. Alarm reoorting systems are a 
third. The list is virtually endless. 
MTOS-86/PC is the newest member 
of our MTOS-86 family of real-time mullti- 
tasking operating systems. The fastest, 
most efficient O/S software on the 
market today. 


WITH OUR REAL-TIME 
OPERATING SYSTEM AND 
YOUR IBM PC, YOU COULD 
CONTROL THE WORLD. 


Within your IBM PC, MTOS-86/PC 
fully controls the PC and its peripherals, 
including keyboard, disk drives, timer, 
interrupt controller and process input/ 
output systems. It allows custom drivers to 
be attached for special hardware and can 
easily be configured for your application. 

MTOS-86/PC comes on diskette in the 
PC format. If includes executive, console 
driver, debugger, high-speed file system, 
a run-time interface for the Intel® C com- 
piler and a test/demonstration program. 


IBM Is a registered trademark of international Business Machines Corporation 


Intel is a registered trademark of intel Corporation 











Price for a single copy, including 
user manuals, is $495. Inexpensive 
technical support is available, too. 

For more information, contact 
Industrial Programming Inc., 100 Jericho 
Quadrangle, Jericho, NY 11753. 

(516) 938-6600. Telex: 429808 (ITT). 


Industrial 
Programming Inc. 


The standard-setter in operating system software 
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easiest to use 


POLYPHASE 
POWER 
ANALYZER 


with internal 
integrating 


@ Range en neing from 5 to 100 amperes and from 150 to 600 volts by 
simple pushbutton. Thus installation wiring is permanent, no changing needed. (Ranges 
and other functions can be modified to your order at no extra cost.) 


@ Power measurement is by full three-wattmeter method, allowing single-phase use at operator’s option. ALSO AVAILABLE IN CHOICE OF 
@ Simultaneous microprocessor-controlled floating-point display of amps, volts, watts in true RMS. SINGLE-PHASE INSTRUMENTS 
®@ Continuously displayed running average indication, short- or long-term. 


@ Accuracy better than .5 percent without balancing procedures, phase correction, or burden 
compensation. 


@ High noise immunity, high surge capability. 
@ Many other state-of-the-art advantages, several of them exclusive. 


Request detailed literature by reader service card or by calling toll-free 800-828-7844 
(except New York State). 


NEW A MAGTROL, INC. 


IEEE-488 70 GARDENVILLE PARKWAY WEST 
INTERFACE ) BUFFALO, NEW YORK 14224 716-668-5555 


WITH INTEGRATING AND 
POWER FACTOR 
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EE/EPROM PROGRAMMERS & UV ERASERS 
wh¥sie PAL PROGRAMMERS 





188-page 


vase | i GLOBE 
von} | PS) CATALOG on 
s6a.95|| |e ELECTRONIC 


wousiea| | SHARD WARE 





$97.50 This comprehensive new ceitalog provides engineering dimen- 
“WITH TIMER sions and specifications for the complete line of Globe 
& SAFETY SWITCH Electronic Hardware: captive panel screws, retainers, washers 
and springs, spacers and stand-offs, precision shoulder and 
GANGPRO-8”™ jack screws...and other quality components available in more 
$995 00 than 1,500 functionally different types and sizes. Stock and 
: custom-designed in aluminum, brass, nylon, phenolic, steel, 
(GANG stainless steel and Teflon. Plus 37 protective and decorative 
§ . - _ PROGRAMMER) finishes conforming to MIL, QQ and other standards. 
Money Back Guarantee Add Shipping Write todzy for a free copy. 


RS-232 serial, STAND ALONE, INTELLIGENT CALL TOLL FREE: 1/800-221-1505 


IN NEW YORK: 212/278-2400 
“EASY DUPLICATION “USER FRIENDLY *128K BUFFER 


SUPPORTS: MOST 8K, 16K, 32K, 64K, 128K, 256K EPROMS 
PROMPRO-8: KEY PAD OPTION, EPROM SIMULATION MODE 
Microcomputer Chips: 8748 (H), 8749H, 8750, 8751, 8741, 8742, 8755A 
SOFTWARE DRIVERS: MDS ISIS, TEKTRONICS 8002, IBM PC, ATARI, 

APPLE II, CPM, FLEX, TRS-80 


DIRECT HOOK UP TO ANY DUMB TERMINAL OR COMPUTER. AS . 
SUBSIDIARY GLOBE FASTENERS, INC 
AFFORDABLE *% RELIABLE * AVAILABLE 
DISTRIBUTOR INQUIRY WELCOME. TO ORDER 1-800-EE1-PROM GLOBE = pecaeas ie HARDWARE, INC. 
LOGICAL DEVICES INC. 3 Se” Woodside, NV 11377 * 212/278-2400 


84-1 





1321 N.W. 65 Place, Ft. Lauderdale, FL 33309 For Info: (305) 974-0967 
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Break your in-circuit test barrier 


without breaking the bank. 


The Fluke 3200A Saves Test Dollars. 

An overloaded in-circuit tester (ICT) is 
a throughput barrier. Every backlogged 
board is costing you money. An additional 
ICT could solve your problem, but the 
$180,000 price tag breaks the bank. The 
alternative? Install a Fluke 3200A Man- 
ufacturing Defects Analyzer for about 
$60,000. 

The 3200A does 90% of an ICT’s 
work. It’s considerably faster, too. The 
increase in throughput pays back your 
initial investment in less than 6 months. 

Throughput can be further increased 
by 3200A multi-site operation. Plus you'll 
have greater flexibility in scheduling and 
time for much-needed ICT programming 
and debugging. 

Fluke’s Autolearn™ software automati- 
cally creates a test program from a known 
gooc board. So faster startups will boost 
your throughput even higher. 

The Fluke 3200A integrates easily with 
your existing fixtures. And every 3200A 
carries the Fluke commitment to cus- 
tomer support through training, service 
and documentation. 

Break your test barrier, not your bud- 
get. With the Fluke 3200A. Contact your 
local Fluke Representative today or call 
1-800-426-0361. 




































IN THE J.S. AND NON- 

EUROPIEAN COUNTRIES: IN EUROPE: 

John Fluke Mfg. Co., Inc. Fluke (Holland) B.V. 
P.O. Box C9090, M/S 250C P.O. Box 5053, 5004 EB 
Everett, WA 98206 Tilburg, The Netherlands 
(206) 356-5400, Tlx: 152662 (013) 673973, TIx: 52237 





® 
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Draw Your Way to the Top 


PC-Draw Will Increase Your Office Productivity. 
And Upward Mobility. 


magine. You now have the capability to graphically 

depict your best ideas, plans, designs and proposals. /n 
color or black & white. Accurately. Completely. Dramati- 
cally. Concepts presented so forcefully — yet so simply — 
that you leave that critical meeting 
with upper management... totally 
confident of success. 

And you win. Your secret 10 DAY 
weapon? PC-Draw. A powerful in- TRIAL 
teractive graphics program for the PERIOD 
IBM PC or XT® —unlike anything 
else on the market. Using PC-Draw 
you create virtually anything that can 
be drawn with pencil and paper. Quick- 
ly. Easily. With far greater detail. 

PC-Draw is ideal for presentation graphics, proposals, 





systems design, forms, diagrams... and an endless variety 
of charts, graphs and illustrations. PC-Draw allows you to 
produce drawings up to 99 pages long. Several templates 
come with PC-Draw including Flowcharting, Electrical 
Design, Office Layout, and Alternate Text. In addition 
you create and store your own unlimited supply of user 
defined symbols. 

PC-Draw includes an easy-to-follow interactive tuto- 
rial. Requires IBM PC or XT™ or compatible, graphics 
adapter and graphics monitor. Version for PCjr available. 
Graphic boards, plotters at competitive prices. 

Shhh! Don’t tell your office competition about PC-Draw. 
They’ ll catch on soon enough. For free brochure or to 
order call 214/234-1999. In Texas or for customer. 
service call 214/234-1769. Micrografx, Inc., 1701 N. 
Greenville Ave., Suite 395, Richardson, Texas 75081. 


MICROGRAFX 


(Most popular plotters and printers supported.) 





The Picture of Success. 
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CMOS Intimacy 


Solid State Scientific and you 


If you’re looking for a CMOS supplier you can see eye- 
to-eye with, look straight at Solid State Scientific. 
We’re the CMOS manufacturer that nurtures special 
relationships. To us, CMOS Intimacy means applying 
superior CMOS technology in ways that build long- 
term, mutually productive relationships. It means 
responding to your needs in special ways. And nobody 
can do that better than Solid State Scientific. 


CMOS Technology with you in mind 
To meet your every CMOS need, we’ve developed 
CMOS capabilities that are second to none. Our 
operation is specifically designed to give you the 
special service, attention and responsiveness you 
deserve, plus a state-of-the-art VLSI wafer fab and 
testing facility. 


CMOS Memory Muscle 


Our memory line includes RAMs from 1K to 16K and 
ROMs from 382K to 256K, with a full line of EPROMs 











coming soon. Last year we delivered more 32K and 
64K CMOS ROMs than any domestic supplier. And 
we're out to do the same with our other 

CMOS memories. 


Standard, Semi-Custom and 
Custom CMOS Logic 
From off-the-shelf to silicon foundry, we do it all in 
CMOS logic. You'll find an HPC™ line of high 
performance CMOS. Full custom VLSI and C.O.T. 
facilities. Hi-rel mil spec CMOS. And a standard 
cell library. 


CMOS ResponsAbility™ 
If you're looking for a very special relationship with a 
CMOS supplier, look no further than Solid State 
Scientific. To find out why CMOS is a Solid State of 
mind, call or write Solid State Scientific, 3900 Welsh Rd., 
Willow Grove, PA 19090. 215-657-8400. 





lid State Scientific 
CMOS ResponsAbility 
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IV-1611 
2 Megabyte RAM Boze 


e 32 bit transfers 
@ 4-way internal interleave 







High Resolution 
Color Graphics 


Ironics VMEbus boards, systems, and 
software provide the OEM and Systems 
Integrator with a powerful and productive 
development environment, a high perfor- 
mance, cost effective target environment, 
and the tools and technical support to put 
it all together. . . from IRONICS, the price/ 
performance leader in VMEbus. 








IRONICS Incorporated 


Computer Systems Division 
742 Cascadilla Street 
Ithaca, NY. 14850 
607-277-4060 Telex: 705-742 





*Trademark AT&T 
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New National oscilloscope with digital display and peak detection 
also gives Yes/No signal judgements. 


You, Of course, get all the standard 
conveniences with the new National 
VP-5730A scope. But thanks to micro- 
processor technology, this model also 
thinks for you, remembers for you and 
even makes cecisions for you. 


On-Screen Digital Readout 
For easier measurements, the digital 
display shows not only measured wave- 
forms but also trigger point, voltage and 
time differences with two cursor points, 
averaging time and other necessary in- 
formation. Digitally, all at once and all 











on the screen. 


Clear Yes or No Decisions 

Set up your own parameters with the 
cursors for examing input signals and 
your VP-5730A also gives unequivocal 





“OK” or “No Way” answers—fast, effi- 
cienz measurements which exclude any 
error-prone human judgement at all. 


Peak Detection and Much More 
With the peak detection feature you get 
sing.e-shot and repeat signals for quick 
identification of aliasing, fast pulses and 
glitcres, along with clearly displayed 
component signal envelopes. All this 
plus an optional interface (GP-IB) for 
various system applications, an average 
function, storage of repetitive signals, 
lineer interpolation in place of dots for 
easy reading, and much more. So make 
the intelligent choice in oscilloscopes. 
Get the model that thinks for you—the 
VP-5730A Intelligent Digital Oscillo- 
score. From National. 


~National/Panasonic 


Matsushita Electric Trading Co., Ltd. Industrial Electronics Section, C.P.O. Box. 288, Osaka 530-91, Japan Telex: 522-8771 “METOSK J” 
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TRANSIL 


UNI OR BIDIRECTIONAL DIODE 


MAIN ELECTRICA! CHARACTERISTICS 


— The peak reverse voltage VRM 's the voltage which the TRANSIL can 
withstand in continuous operation. 

— The breakdown voltage Vgp is the voltage value above which the current 
in the TRANSIL increases very fast for a slight increase in voltage. 

— The clamping voltage Vey is the maximum value for the “standard” pulse 
with a peak value of pp, specified for any type of TRANSIL. 

— TRANSIL's power dissipation (non repetitive operation) : a protecting device 
whose operation is adiabatic can dissipate the very same energy.' 


APPLICATIONS 


TRANSIL can be used as protective devices whenever the load cannot handle 
overvoltages (imited by Vj) or micro cut-off 


A COMPREHENSIVE RANGE 


BLW 04 Serres 
BZW 06 Series 
P6KE Series 

1.5 KE/PFZ Series 


5,6 to 376 
5,5 to 376 
Do 10-376 
5,5 (0 376 


Fizo 

F126 

CB 417 

CB 429/00 27A 


7 GMP5/GMP5 Series 
1N 5908 § 
ICTE Series 1500 5 10 45 


F 126/CB 417 
CB 429 
CB 429 





Far East Asia South East Asia 


W. Germany Italy Japan 
HONG KONG MUNCHEN MILANO TOKYO SINGAPORE 
Tel. (3) 7219682 Tel. (089) 78790 ‘Tel. (2) 68841 41 Tel. (3) 2646346 — Tel. (65) 295 31 24 
ROMA 


Tel. (3) 31924234 


TRISIL 


BIDIRECTIONAL DIODE 


MAIN ELECTRICAL CHARACTERISTICS 


— The peak reverse voltage VRM is the voltage which the TRISIL can with- 
stand in continuous operation with typical current Ipyy of 5nA. 

— The breakover voltage Vgg is the maximum voltage which the equipment 
to be protected will withstand. It is the breakover point from ON to OFF 

— Overload possibilities: these are only defined in the on-state. They permit 
the absorption of short transitory current (Jop 8.20 us) or high RMS currents 
(76 30 or 50 Arms/20ms). 

— The holding current Ip is that below which the TRISIL returns to the off 


position ( Vp - Ip M 


Vier) Veo) 


min max 


APPLICATIONS 


TRISIL is designed to protect electronic sub-assemblies or low power compo- 
nents. The actual range covers a wide voltage range ,Vgq, from 100 V to 300V 
and holding currents of 120mA and 180 mA. The precision of its triggering 
threshold and its small overall dimension allows it to be used for all vulnerable 
points of a system, particularly each time there is a connection with the outside 
world. 


/n telephony, TRISIL ensures the protection of telephones or any other equip- 
ment (modem - teleprinter) connected to a telephone line, against overvoltages 
from atmospheric origin or produced by accidental coupling with the mains 


THE RANGE 
IPA 100A-12 or 18 
TPA 270B-12 or 18 


TPB 100A-12 or 18 
TPB 2708-12 or 18 


G0 to 243 30 F126 


90 to 243 50 CB 429 





Sweden U.S.A. 


United Kingdom and Ireland 
MADRID STOCKHOLM BASINGSTOKE CANOGA PARK CALIFORNIA 
Tel. 405 16 15 Tel. (08) 635060 = Tel. (256) 29 155 Tel. (818) 887 10 10 
BARCELONA MONTGOMERYVILLE 
Tel. (3) 373 30 11 Tel. (215) 3628500 
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2500 V ISOLATION 


tors in TOP 3 case feature isolated tab construction offering an 
isolation surge voltage in excess of 2500 Vrms (UL recognition 
pending). This standard feature offers considerable design 
advantages for equipment destined for use in consumer 
applications. 


A COMPLETE NEW GENERATION OF DEVICES 


Device Part number 
isolated —_—non isolated 
tab tab 
SCR BIWG68 | BIWGE..N 
BIW69 | BIWG69..N 
TRIAC BIA 26 BIB 26 
BIA 41 BIB 41 
ALTERMSTOR | TPDV. 25 
IPDV.. 40 


/T (RMS) 


up to 1200 Volts 


up to 700 Volts 


up to 1200 Volts 








TOP 3: Case outline 





See see ec e: 


Far East Asia 





W. Germany Italy Japan 


HONG KONG MUNCHEN MILANO TOKYO SINGAPORE MADRID STOCKHOLM BASINGSTOKE CANOGA PARK CALIFORNIA 
Tel. (3) 7219682 Tel. (089) 78790 ‘Tel. (2) 688 41 41 Tel. (3) 2646346 Tel. (65) 2953124 — Tel. 405 16 15 Tel. (08) 635060 Tel. (256) 29 155 Tel. (818) 887 10 10 
ROMA BARCELONA MONTGOMERYVILLE 


Tel. (3) 31924234 
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The new generation of high power SCR's, triacs and alternis- 





THOMSON SEMICONDUCTORS Sales headquaters 45, avenue de l'Europe - 78140 PARIS-VELIZY - FRANCE - Tél. (3) 946.97 19. 





South East Asia Spain 


Tel. (3) 373 30 11 





THYRISTORS 
TRIACS - ALTERNISTORS 


HIGH RELIABILITY 

Extensive thermal cycling tests have proved the sustained 
rellabilty beyond 10000 cycles of the TOP 3 isolated tab 
construction. The excellent thermal impedance and high 
rellabilty make the Thomson Semiconductors'TOP 8 triacs and 
thyristors well adapted to demanding applications such as 
welding supples and heating control where thermal cycling is 
severe. 


APPLICATIONS 

SERS! 

The BIW 68 and 69 series of SCR's offer a revolutionary 
Innovation by integrating isolated tab construction as a 
standard feature. Compared to traditional metal stud devices 
(TO 48) this new construction offers considerable cost saving 
and ease of assembly, leading to considerable design impro- 
vements in battery charger, welding, motor control and crowbar 
protection application areas. 

Inacs: 

The BIA/BTB 26 and BIA/BTB 41 triacs in TOP 3 case 
correspond to a natural continuation of Thomson Semiconduc- 
tors’ well proven range of TO 220 triacs. The advantage of 
isolated tab construction - easy assembly using a mounting clip 
and an optimised thermal impedance - are combined with the 
increased current carrying capability of the TOP 3 construction. 
This opens up a new spectrum of high power application areas 
such as motor speed control, solid state relays, heating and 
Nghting regulation. 


Alternistors : ? 

The alternistor has been specifically developped for exceptio- 
nally demanding trac applications where high commutating 
av/dt and di/dt ratings are required. Capable of switching at 
200 V/s at rated di/dt, the bidirectional alternistor Is ideally 
suited to handling inductive loads and can advantageously 
replace two back-to-back thyristors thus drastically decreasing 
assembly costs. 


In the same TOP 3 case, Thomson Semiconductors also 
proposes power transistors, fastrecovery rectihers and voltage 
regulators. 
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‘United Kingdom and Ireland U.S.A. 


Sweden 


Tel. (215) 362 8500 
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~ §X-900 - The New Performance Standard For Color G 


Powerful oe hoard graphics firmware |. ‘Built-in diagnostics |. 
640 x 480xS8bits/pixel  . e Complete IEEE-796 (Muttious 
50/60Hz non-interlaced refresh Ff 3 nue power req red - 

4096 colorlook-uptable  =—s_—=w 7 

80286 display list processor =. 

7220 GDC graphics primitive promensor ~s 

8 plane pixel processor Ce _e 


The new Matrox SX-900 i isa high pauniasce color graphics display _ 
ntroller. It is the perfect solution for OEM manufacturers of process 
ntrol and instrumentation equipment. The SX-900 is softwarecom- _ 

atible with the popular Matrox GXB-1000A high resolution disp 
_ controllers, but occupies only a single Muttibus ees slot, and ses 
__ high speed drawing capability. _ 


The hardware provides 640 x 480 pixel resolution, 4 or 2 bit Slane. a 

4096 color look-up table, and a 60Hz flicker free video refresh rat 

The fast performance of the SX-900 results from a multi-process 
pipelined architecture. A powerful 80286 CPUisusedasthefrontend 
/ Say list processor and is supported by a 7220 graphics oy . 


_ 8 ) 86. MULTIBUS - TMINTEL e 7220 - TM NEC 


ny matrox | — 
—__—_/ electronic ryrtems itd. 








For Hz, people choose this DMM 


azing frequency. 


@ 


at 


Our 8060A has four unique buttons 
you won’t find on any other 
412-digit handhelds. 

Push the Hz button, and youre ready to 
measure frequencies from 12 Hz to 200 kHz. 

And that’s just the beginning. 

Select dB for automatic conversion 
from voltage measurements. Continuity 
for quick checks for opens and shorts. 
And Relative Reference for relative or 
offset measurements — in any function 
or range youre working in. 

Put them together and it’s obvious this 
is no ordinary DMM. 

The 8060A also offers true RMS ac 
measurements, 0.04% basic dc accuracy 
and 10 ,V resolution. Plus Fluke’s tradi- 
tional quality, precision, ruggedness and 
value. In all, the most powerful handheld 
DMM you can buy. 

But don’t take our word for it. 








The next time youre comparing 
DMMs, take a closer look. Because com- 
pared to the competition, something will 
become very clear. 

There isn't any. 

That's why for Hz and many other rea- 
sons, people choose the Fluke 8060A — 
with amazing frequency. 

To learn more about the top-of-the-line 
8060A, the lower-cost 8062A and the 
bench/portable 8050A, contact your local 
Fluke Distributor, or call toll-free 
1-800-426-0361. 


Copyright © 1984, John Fluke Mfg. Co., Inc. All rights reserved. Ad No. 4701-8060 For technical data circle number230) 






























































FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 
8060A DMM 8062ADMM 8050A DMM 
0.04% basic dc 0.05% basic de 0.03% basic de 
accuracy accuracy accuracy 

Frequency measure- Conductance dBm readout with 16 
ments Relative reference selectable reference 
dBm, Relative dB True rms ac impedances 
Conductance Continuity and Diode Conductance 





Relative reference 
True rms ac 

















test 


Autoranging megohms 

















Relative reference 
True rms ac 

















Continuity and Diode One-year calibration Diode test 

test cycle and warranty One-year calibration 
Autoranging megohms_ —_ UL 1244 listed cycle and warranty 
One-year calibration Factory Mutual ap- 
cycle and warranty proved/ CSA Certified 
UL 1244 listed 

ae i es re 
IN THE U.S. AND NON- 

EUROPEAN COUNTRIES: IN EUROPE: 


John Fluke Mfg. Co., Inc. 
P.O. Box C9090, M/S 250C 


Everett, WA 98206 


(206) 356-5400. TIx: 152662 


Fluke (Holland) B.V. 
P.O. Box 5053, 5004 EB 


Tilburg, The Netherlands 


(013) 673973, TIx: 52237 





At last! Powerful solutions for 


identifying and 
atacomm and 





With HP’s family of protocol analyz- 
ers, you can minimize network down- 
time and handle even the thorniest 
of datacomm problems. Choose from 
the standard HP 4955A, or our new- 
est member, the powerful HP 4951A, 
weighing in at only 14 pounds. The 
set new standards of performance for 
R&D and field service personnel in- 
volved in solving datacommunications 
problems, and end-users responsible 
for network maintenance and planning. 


The HP 4951A/4955A team — 
your key for high-powered 
datacomm testing. 


Here’s high analytic power and pro 
ductivity. The HP 4955A and HP 4951A 
are fully program-compatible. You can 
develop test programs on an HP 4955A 
and then transfer them to your field 
service personnel via a modem or tape 
cartridge. With the HP 4951A/4955A 
protocol analyzer team, you can now go 
wherever your datacommunications 
problems take you and have the con- 
fidence of on-site versatility, with 
back-up power just a phone call away. 








HP 4955A—“increase your 
capability with top 
performance features. 


With the HP 4955A you can bring 
your products to market faster, and with 
a greater level of reliability than ever 
before. Our datacomm-enhanced BASIC 
lets you program sophisticated test 
routines and perform high-level proto- 
col analysis. Exercise your hardware 
and software as it’s being developed, 
not after it’s installed. Monitor, simu- 
late, and trigger from 50 bps to 72 kbps. 
You can easily identify protocol prob- 
lems at the physical interface, frame, and 
packet levels using the HP 4955A’s 
multiple display formats. Plus, our 
intelligent 256K byte buffer memory 
increases real data storage by elimi- 
nating line idles without sacrificing 
timing information. 


HP 4951A — “‘instant”’ 
productivity. 


The HP 4951A features advanced 
one-button autoconfiguration which 
easily does the setup work for you 


eliminati 
network 














problems. 





and gets you monitoring data quickly 
on-line. Like the HP 4955A, it gives 
you 63 simultaneously active triggers for 
extensive testing. In post-processing 
mode, you can do detailed repetitive 
analysis for hard-to-track errors. You 
can trap on characters, error conditions 
and lead transitions. Io isolate prob- 
lems down to the network component 
level, BERT mode lets you measure 
bit errors, block errors, errored seconds, 
and percent error-free seconds. You 
can simulate a CPU, modem, terminal, 
or group of terminals for complete 
interactive testing. The HP 4951A ac- 
commodates most popular protocols, 
data codes, and speeds (to 19.2 kbps). 
For more information on the HP 4951A 
and HP 4955A protocol analyzers, 
call your local HP sales office listed 
in the telephone directory white 
pages. Ask for the electronic instru- 


ments department. 
PACKARD 
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Y FTP-020UC 





And much 


Now there are versatile mini-thermal printers with a 
host of important features you have not been offered 
before — plus they do graphics and total blackouts! 


@ CLEARER 

An advanced fixed print head and stable-contact forms 
are the secret. You'll get clarity that no other printer can 
match — even for detailed graphics. 


® QUIETER 

Head movement means noise. Fujitsu’s stationary head 
design has virtually eliminated irritable printing noise — a 
welcome relief to any office. 


@ FASTER 

At 80 characters per second, both models double the 
printing speed of conventional types so the job is finished 
in half the time. 





Fujitsu Component Europe, B.V.: 


FUJITSU MINI-THERMAL PRINTERS 


Easier to read. 
Harder to 


more! 


® MAINTENANCE-FREE 

No head movement, no maintenance problems. And their 
unique wear-resistant structure provides an operating life 
of up to 20 million dot lines. 


FTP-O20UC FTP-040UC 
| 140 line dots . 280 line dots 
70 dots/inch 
| 20(5x 7dots) [| 40 (5x 7 dots) 
Character size | 1.8 x 3.0 mm 
Printing speed 80 characters/sec. 
Printing paper width | 60 mm 
Input interface 8-bit parallel (Centronics Standards) 


Logic section: 5VDC, 1A (max.) 
Head section: 24VDC, 2.5A (max.) 








Characteristics 
Dot configuration 
Dot pitch 

No. of printing columns 


















































Power source 











Isn’t it time you took advantage of all this? Contact 
Fujitsu Component Europe, B.V. for full details. 


TTT 
FUJITSU 
| 


mT 


Fujitsu Limited:-Tokyo, Japan 















































Rijnkade 19B, 1382 GS, Weesp, The Netherlands Phone: 02940-18748 | Telex: 11966 FUJCE NL 


Fujitsu Limited (Component Marketing Division): 


18 Mori Bldg., 3-13, Toranomon 2-chome, Minato-ku, Tokyo 105, Japan 





Phone: (03) 502-0161 Telex: 2224361 FJ TOR J 
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New CRI 


ultra-high resolutio 
Is now possible. 








Get video bandwidth beyond 
100 MHz with new TRW drivers. 


Our new bipolar high resolution 
transistors come in three packages: 
TO-39 (LT1839), TO-117 (LT1817), 
and TO-220 (LT1820). These new 
transistors are priced in the $4 to $8 
range in small quantities. 


For additional technical information, 
and/or samples, contact Dan Brayton, 
Product Manager, RF Devices 
Division, TRW Electronics Group, 
14520 Aviation Blvd., Lawndale, 
California 90260, phone 213.536.0888. 


©TRW Inc. 1984 —TRF-4100 


| gels 7 _ oe ee See us in Booth 1308. 





A major hurdle in developing ultra- | These new CRI drivers combine 
high resolution video graphics has high (120 volt) breakdowns with low 








been the absence of a fast, high output capacitance (<2 pf), and 

voltage video driver transistor. Now _ high speed (f,,> 2 GHz @ 80 mA). 

TRW clears the way with three They’re exceptionally rugged to eee a a a 
new bipolar CRT drivers! They’re withstand large amounts of current ’ | a ie 
designed to meet the needs of graphic in BVcbo or BVces modes, and 

display systems for CAD/CAM, incorporate a proven reliable all gold 


CAE, medical or other applications monometallic metallization system. RF Devices Division 


requiring ultra-high image definition. TRW Electronic Components Group 
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TX Microwave/CRT 
Transistors for 


MIL-S-19500 applications 











Choose from 11 TRW RF devices 
processed to the equivalent of JANTX, 
with full documentation available* 





When the RF performance level you want supply all the documents you need for mili- 
isn’t readily available on the MIL-S-19500 tary use qualification. This means large 
Qualified Products List (QPL), trythe TRW savings to you because you eliminate masses 


list of Standard REL Processed Devices. of expensive drawings and possibly months 


You'll find 11 microwave linear and CRT __ of testing. All you do is fill out a one-page 
Z-Axis drivers REL processed to an integ- form—and we can even help you with that! 
rity level equivalent to JANTX—and we _It’s that simple to get these parts qualified. 


STANDARD 
PART 
NUMBER 


LTIO01A 
L11814 
T1839 
TRW52501 
TRW52502 
TRW52601 
TRW52602 
TRW53501 
TRW53601 
TRW54501 
TRW54601 


TRW STANDARD REL PROCESSED DEVICES 
STANDARD REL 


EQUIVALENT 

PART NUMBER DESCRIPTION 

TX1033 3.0GHz T0-39 Low Noise 

TX1814 High Voltage CRT Z-Axis Driver GP-14 Stud 

TX1839 High Voltage CRT Z-Axis Driver TO-39 

TX$2501 1.5W 2GHz GP-14 Common Emitter, Isolated Stud 
TX52502 3.0W 2GHz GP-14 Common Emitter, Isolated Stud 
TX52601 1.5W 2GHz HLP-8 Common Emitter, Grounded Flange 
TX52602 3.0W 2GHz HLP-8 Common Emitter, Gounded Flange 
TX53501 0.8W 3GHz GP-14 Common Emitter, Isolated Stud 
TX53601 1.6W 3GHz HLP-8 Common Emitter, Gounded Flange 
TX54501 0.5W 4GHz GP-14 Common Emitter, Isolated Stud 
TX54601 0.5W 4GHz HLP-8 Common Emitter, Grounded Flange 














You'll recognize TRW Standard REL Pro- 
cessed Devices by the ‘‘TX’’ prefix to their 
part numbers. And in small quantities (1-24) 
their U.S. price is in the $50 to $80 range. 


The list of TRW TX devices includes two 
CRT drivers for ultra-high resolution 
featuring gain bandwidth of 1.2GHz and 
130V breakdown and eight MIL-packaged 
microwave linear parts in studded or flanged 
versions with common emitter configurations 
offering f; to 4GHz and powers to 3W. 
These units are processed according to 
MIL-S-19500 JANTX level and come with 
a Certificate of Compliance. Standard 

part pricing and off-the-shelf delivery through 
authorized TRW distributors. 


For application note, which explains how 
easy it is to use and qualify these parts, 
contact RF Devices Division, TRW 
Electronic Components Group, 14520 
Aviation Blvd., Lawndale, California 90260, 
phone 213.536.0888. 


* Available now through your local TRW 


distributor. 
© TRW Inc. 1984 —TRF-4102 





TAA | | 


RF Devices Division 
TRW Electronic Components Group 
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but only 
invest for 
todays 
needs. 


on 
In the sometimes confusing world that spans from To plan for growth, invest in flexibility. The 
automatic component insertion and parts placement = ‘building block” concept developed by Universal 
to full factory automation, there are two guidelines allows expansion by design rather than guess- 
worth remembering: work. Only Universal offers a complete family of 


automatic assembly machines designed to be 
easily integrated with either a flexible production 
line or a fully automated factory whenever this is 
justified by your manufacturing requirements. 
System-matched hardware and software have been 
developed to allow step by step expansion that is 
inexpensive, reliable and uncomplicated. By 
working with Universal's Sales Engineers, you can 
develop a system that will meet your company’s 
current needs and ‘grow’ to meet future needs. 


To produce top quality, invest in top quality. 
Working in conjunction with major electronics 
manufacturers, Universal has developed acomplete 
family of automatic assembly machines which set 
new quality standards and deliver increased pro- 
duction. Universal's reputation for producing high- 
reliability assembly equipment is based upon 
decades of cooperative effort resulting in the quality 
and reliability required to meet customer production 


needs. Not surprisingly, customers repeatedly rely Universal's Sales Engineers and Factory Automa- 
upon Universal to provide the assembly systems tion Specialists will welcome an opportunity to 
required. analyze your current and projected needs and show 


you how your company can benefit from the 
increased production and improved product reli- 
ability that only Universal's electronic assembly 
systems can provide. Contact your Universal sales 
office or send for more information. 


Subsidiary of p DOVER) CORPORATION 


Universal Instruments Corporation = Box 825, Binghamton, New York 13902 # Tel: 607/775/1747 = TWX. 510/252/1990 
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Three miniature 
switches from Oak. 
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aging, Oak’s Series 225 pushbutton and The Series 500 is a sturdy single-deck 

series 500 and 850 rotary switches offer a Ko) (olavay ico amaat=1e ciel diace mem pm lamel(elaalqi-18 
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These switches are sealed against test equipment, the switch meets the speci- 
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The versatile Series 850 
eo) cole] celna)aale|e)(-ace)celavay ules) 
offers a remarkable choice 
oye \)1ceranielaveii(ejame(=)(= 1a)! 
o [ato |(=He| pe Ou elere|conanrele lat 
late i ofere)i(e)at-wianen elele; colel= 
only 0.850 "square. 

@xo|| Kola! Vaiisuecnere(e\ ares 
aave)csuialielsaareliieaneamiarssi>) 
anle||Pcysve|(s10 ke] ale mye) (e(=1¢0] @) (=) 


Taalaat=ejre)ames(=\elaliaren(e 

J ato] e)(=Ke[0) (e)aslei(=1omalrela 

volume assembly. A full range 
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to meet your specifications. 
Oak’s Series 225 low- 

profile keyboard switch 

provides the rugged con- 

cj {40 les jfo)a ma (olor il(=i=1-) nel ale, 

o Ufo] ll VAon ian) ele)scolaimianalic=) 

o]@) e) [fore ife)alcmu ial pMae|Ulelc= switches. They're perfect for 

VW ieaeKe\Vellele(-awiiia | BEaVelU | manlloife) e)geler-i ye) eleli-16. 

profiles of 0.225" or 0.300", Sj=5)|=<) 10) ie] e)e)|{exeisle)a) 











SERIES 225 


Series 225 500 850 AK Switch Systems inc. 


For Information Circle 244 245 246 P.O. Box 517 e Crystal Lake, Illinois 60014 
ForaSalesCallCircle 247 248 249 Phone 815-459-5000 « TWX 910-634-3353 « TELEX 72-2447 


MICROPROCESSOR 
DESIGN SOFTWARE 


Turn your VAX™ computer 
into a powerful microprocessor 
development system. 

Tektronix software. The same 
powertul tools that set the stan- 
dard for high-level programming 
on Tek’s 8500 series of micro- 
processor development systems 
are now available for use on your 
VAX. Get the sophistication of 
Pascal and C Language Devel- 
opment Systems (LANDS). Plus 

real-time emulation and debug 


US. A., Asia, Australia, Central & South America, Japan: 
Tektronix, Inc., P.O. Box 1700, Beaverton. OR 97075. 
For additional literature, or the address and phone number of 
the fektronix Sales Office nearest you, contact: Phone: CT 
re, (800) eee Twx 
Cable 


when you integrate Tek’s 8540 
emulation unit to your system. Add 
4105 Color Graphics terminals to 
access Colorkey+, Tek’s single- 
key interactive user interface. All 
fully integrated with VAX-specific 
communications software. 


Support from the first line of 


source code to the last line of 
debug. 

Call your Tektronix sales 
engineer. With your VAX, we'll help 
you create a system that suits 


FLEXIBLE SOLUTIONS 
FOR A FUTURE OF CHANGE 


have met the challenge of micro- 

processor software design. 
Tektronix Microprocessor 

Development Systems. | . 








We're committed. 


AT LITTON, 
UP-FRONT QUALITY IS 
THE COST-EFFICIENT WAY. 


The word to our people is you build 
quality into the product from the very begin- 
ning. You can't inspect quality into a product 
and remain cost efficient. 

From purchasing, production, engineer- 
ing and marketing, our people are dedicated 
to quality production. As the standards and 
Criteria for new generation TWT's, subsys- 
tems, power suoplies, microwave magne- 
trons and solid state amplifiers, microwave 
Solid state oscillators, microwave backward 
wave oscillators, klystrons, and crossed- 
field amplifiers become more demanding, 
our people will meet the challenge. 


[A LITTON 


ELECTRON TUBE DIVISION 





Proof! We are an acknowledged world 
leader in the production of these products. 
In every major program we have partici- 
pated in, we have committed ourselves 
to on-time, on-budget, on-spec delivery. 
And speaking as one of the pioneers in 
the business, it's too late to change that 
philosophy now! 

So when you're looking for a proven, 
quality oriented, innovative source for micro- 
wave tubes and solid state devices, you 
don't need to look very far. Look to Litton... 
an old friend is ready, able and willing to 
do you one more good turn. 

We invite your inquiry. Please address 
Litton Industries, Electron Tube Division, 
960 Industrial Road, San Carlos, California 
94070. Phone (415) 591-8411. 
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That’s Engineered 
For Your Engineering Team. 

Great things happen through 
teamwork. As long as the team 
works, not waits for computer 
access. Now, with the Ridge 32, 
the wait is over. 

It gives you unprecedented 
power and the freedom to explore 
more. Accomplish more. To 
increase total team productivity. 


BB Sf & 


bs 


System V based computer. It 
can power four high-resolution 
graphics terminals. Yet for under 
$43,000, it's practical for single 
users. And as your needs grow, 
you can expand one Ridge 32 
at a time. 

The Ridge 32 also comes in 
a logical new 
package. It give 
you enormous 


computational power 


without the frustrations 


of timesharing. Orthe — 
of an air-conditioned _ 
room. All in a workstation suited 
for any office environment. 
So give your lessernumber | 
the power to accomplish more. 
Call Ridge Computers today 
at 408/986-8500. Or write us at 
2451 Mission College Bivd., 
Santa Clara, CA 95054. And lead 
your team to 
greatness with | 
the Ridge 32. — 
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The FI-DP232 
Solution 


Eliminate RS-232C interface problems with 
a fiber optic data link. 


UNIQUE DESIGN FEATURES 


® No externa! power required; power 
derived from input data 

® No modifications to RS-232C pin-outs 
required 

® Optical isolation of grounds 

® Full duplex asynchronous from 75 bits to 
20 Kb/s 

® Switch selectable DTE or DCE operation 








E.. notice how some people always seem to have 


the right answer? No matter what the situation, they 
always seem to be a step ahead. 

And they’re successful...the first in line to lead an 
important project...the first in line fora promotion. 
It’s certainly not magic. Usually it’s a combination of 
hard work, peas guts and desire. 

It probably means they read ElectronicsWeek... 
regularly. 

ElectronicsWeek has helped propel many a manager 
and engineer to the front line...to the ‘leading edge” of 
the industry. And just as we’ve been providing many 
of your colleagues with the right information, the 
important intormation—when they need it most-so 
too can we provide it for you. 


Every week an ElectronicsWeek subscriber receives an 
issue crammed with the latest information on new 
products, developments, concerns and trends in the 
worldwide electronics industry. 


When you become a subscriber, we’ll supply you with 
the intelligence you need to make the big decision, or 
the every flay decision to further your career and reap 
profits for your company. Fora taste, just browse 
through the issue you’re holding. 


But, you really don’t have to believe us. Just ask the 
person who’s always a step ahead. 


To become a subscriber, just complete and mail the 
insert card in this magazine. If subscription card is 
missing, write: Circulation Manager, ElectronicsWeek, 
P.O. Box 511, Hightstown, N.J. 08520. 








ElectronicsWeek ei 


Cue 
The Voice of the industry afl r 





















The FI-DP 232 modem set offers fully 
passive operation, full RS-232C features, 
plus all the advantages of fiber optics: 
EMI/RFI immune, and fiber cable cannot 
be tapped without detection. Link 
lengths from 10 to 2000 meters. 


FES. FOUNDATION 


YO INSTRUMENTS INC. 
CANADA U.S.A. 


24 Colonnade Road Airport Road, Rt. #2, Box 129A 
Nepean, Ontario K2E 7J6 Dexter, NY 13634-9699 


Telex 053-4153 (315) 639-3841 
(613) 226-4000 





Circle 181 on reader service card 


SUM TYPE & DIRECT DRIVE 
Floppy Disk Drives From Japan 


APPLE II, Ile & IIc Compatible 
5% inch Mini Floppy Disk Drives 


NF-555/555C 





@ Boogaa noise is eliminated when 
seeking zero track. 

@Using direct drive spindle motor. 

@Fast head seeking. 

@ Low profile, high performance. 

@40 tracks available. 

@Stable SITL IC for outstanding 
per formance. 


(byte) (TPI) 
Appe W&iie| 250K | 48 
Aone He | 250K | 48 


SO0K 
S00K | _48 


sm | ID | 250K 


Size(inch) Capacity(byte) Track Density(TPl) 


ee 
ee 
p00 


| F352 | 32 [| 2D 500K 


NEWTECH Co.LTD. 


2F, MARUZEN Bldg. 1-8-6, KANDA-SURUGADAI, CHIYODA-KU, TOKYO, 101 
JAPAN. #203(295)8577 FAX : #803(293)5270 TELEX : J33255 NEWTECH 


LOS ANGELES OFFICE 
2539-W. 237 st.’E’, Torrance CA 90505 @2(213) 539-2123 TELEX : 664225 PKI TRNC 
NEWTECH COMPUTER (H.K.) LTD 


Flat Dl, 14/F1., HoiBun Ind. Bldg., 6, Wing Yip Street, Kwun Tong, Kowloon. 
@ 3-421272(9 Lines) TELEX : 37273 HKTXY HX 
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OW many times have you 

heard that phrase? Yet 

time and time again we 
e transistor level MOS/VLSI 
\gineers using such unsophis- 
ated tools that it's a wonder 
ey can design a working chip 
all. Everyone knows that an 
igineer will produce better 
Signs in less time given the 
yMt tools. 

That's what SILOS™ 
mutlec's Logic Simulator, will 
ve you; the right tool for 
OS/VLSI design. 


WE GIVE YOU 
REAL WORLD MODELING. 
When it comes right down 
it, the most efficient model is 
ie that looks and acts like the 
al world— the actual circuit. 
ce you design with real phys- 


POWERFUL MODELING 
ELEMENTS: 

¢ Models high level 
functions such as gates, 
ROMs, RAMs and PLAs as 
well as lower level 
primitives like transistors, 
resistors and capacitors. 
Bidirectional signal 
propagation, charge 
decay, charge sharing, 
zero or finite delays, 
spike and instability 
identification. 
¢ Allows addition of 

user- definable functional 

block subroutines. 


EXPANDED MODELING 


¢ Our unique 12+4 state 
concept -— three logic 
“levels” (low, high and 
unknown), each with four 
possible “strengths” 
(supply, driving, resistive 
and high Z), allowing ‘ h logic 
wired-AND and wired-OR bl I ees a 
configurations. Added to 
this is our “Unset” state 
and three decay States. 


FAULT SIMULATION: 
¢ Enhanced concurrent fault 
simulation handling both 
unidirectional and 


ical devices, you want a 
simulator that can model those 
accurately. SILOS allows you to 
accurately combine transistor- 
level devices and high-level 
functions in the same simulation. 
WE GIVE YOU 
MEANINGFUL FEATURES. 

Features are important only 
if they allow you to model the 
real world in a flexible and use- 
able way. 

Some simulators give you a 
lot of features because they 
need to disguise their inability to 
model reality. SILOS gives you 
the features you need to get 
your job done accurately and re- 
liably with a model that looks 
and acts like your design. 

WE GIVE YOU SERVICE. 

We can't promise an instant 


SILOS™ FEATURES INCLUDE: 


STATES: 
simulation using 


reporting. 


and switch level 


bidirectional circuit 


models; full input and 
output stuck fault 


compensated fault 
collapsing; statistical _ 
sampling and controlability 


EASE OF USE: 


simulation; Simulation 
history storage and restart 
capability; Versatile macro 
definitions with deep 
nesting capabilities; 
Automatic verification of 
the logical consistency of 


solution to your problems. But 
we Can promise that we'll ad- 
dress your needs within 4 hours 
of your call, if not immediately. 

We believe that service Is 
not a sometime thing. We be- 
lieve that helping our customers 
should be an ongoing service, 
and we deliver that service be- 
fore, during and after the sale 
both directly and through our 
growing network of OEMs and 
Distributors. 

Our support people include 
experienced design engineers 
who understand your needs and 
can help you with design model- 
ing problems. 


WE GIVE YOU EXPERIENCE. 
The people at SimuTec 
started the software simulation 
revolution more than 15 years 


all the network states prior 
to time-dependent 
simulation. 

¢ Logic analyzer type 
graphics outputs. 


COMPATIBILITY: 

¢ S/LOS Interfaces to the 
most advanced 
complementary packages, 
such as ECAD™ Mentor 
Graphics™ Chromatics™, 
Corydon Technology™ 
Daisy™ and Silvar-Lisco™ 
Available for installation on 
most 32 bit mainframes 
and most popular 
workstations. 


ago and have since developed 
increasingly mature design 
tools with programs like: AS- 
PEC™ LOGIS™ and iLOGS™ 
Today, we combine that experi- 
ence in SILOS™ 

Equally important is the fact 
that more established MOS/ 
VLSI design companies have 
used our products for more 
years than they've used all 
of our competitors’ products 
combined. 

No other company under- 
stands your engineers’ real 
world problems while offering 
the features, the service and the 
experience that we can. We 
stand ready to give you the 
modeling capabilities you need 
now and in the years ahead. 

SILOS™ SIMUTEC'S 
LOGIC SIMULATOR. 
Turn to us for the right tools 


o do the tough part of your design. 


SimuTec™ Simulation Software 
for Electronics 


ncline Village, NV 89450 
702) 831-1399 


Pe 
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“If you make a better mousetrap, 
the world will make 


a beaten path to your door.” 
Ralph Waldo Emerson, 1855 








Which is why Electronics 
Is now 
ElectronicsWeek. 


The electronics industry is growing up. 
And Electronics, the voice of the industry, is 
growing along with it. 

We’re not changing our name. 

McGraw-Hill is just adding the word 
“Week” to our 54-year-old “Electronics” name. 
From now on readers of the magazine that gave 
the industry its name will be able to get more of 
the same information, more often. 

Every important industry has a powerful, 
authoritative weekly magazine. In the aviation 
industry, it’s Aviation Week. In the advertising 
industry, it’s Advertising Age. And so it goes. 

Paid, worldwide, and now weekly. 

We're paid circulation. Which is one reason 
we can afford ten dedicated, full-time news 
bureaus around the world. It’s also why we can 
have more editors than any other publication in 
the field. 

Our exclusive worldwide circulation attests 
to an excellent international editorial product. 
One that is more respected and relied upon than 
any other publication in the electronics 


industry. a 
This is the Starting July 23, ElectronicsWeek, the voice Che 
eee of the industry, will be heard each week. 


Electronics 





Memory 
Tester 
Breakthrough 


CAPACITY 
DOUBLES/ 162 


WORLD MARKETS RIDE A CREST/ 106 





At last. 


A plotter designed to run 
both cut sheet and roll media. 


The most flexible “D” format 
5-pen plotter ever. 








user-controlled proportional spacing. 
Now you can add special character sym- 
bol sets for both engineering and archi- 
tecture simply by plugging in a new 
ROM chip. 








































T 


Plot lengths 
up to 170 
feet using 
continuous 
feed roll — 
media. 


> 
€— (Plots up to 24.5” or 594mm) —- 

Now you can create virtually any 
size plots you want up to 24.5” wide, 
including ANSI sizes A-D and ISO sizes 
A4-Al1, on cut sheet or roll media. Use 
standard bond paper, glossy bond, vel- 
lum, clear film or mylar. 

Run dozens of entirely different 
plots automatically thanks to a built- 
in microcomputer that can be pre- 
programmed to plot on roll media up to 
170 feet. Then quickly switch to cut 
sheet plotting — great for your pre- 
printed forms. The ZETA 822 is the only 
plotter that can do both. 

Best of all, we've got line quality 
and throughput at a price that makes us 
the cost-effective choice for just about 
anybody’s plotter applications. You'll get 
vector independent speed of 25 ips. And 
2 g acceleration insures the plotter 
reaches top speed fast. With resolution 
of one-one thousandth’s of an inch. 


Eight color, carriage-mounted 
pens eliminate time-consuming 
pen changes. 








Incredibly. some plotters still grind 
to a dead stop to change pens. Not ours. 
We put all eight pens on the carriage. 
You'll be amazed at what that does for 
plot throughput. And when you want to 
use Our liquid ink option, just snap in 
our four-pen cartridge. 

You have total user control over 
such variables as speed, pen pressure, 
acceleration and pen up/down delay 
times. Touch controls automatically 
adjust the ZETA 822 for perfect liquid 
ink plots. 


Change character sets Naturally, we support most com- 


ust by pluevine-in puter protocols. And you can use the 
. RO y P ie § if ZETA 822 on-line, off-line or remotely 
ip. via RS 232C or IEEE 488 interfaces. 


Call (415) 372-7568. Nicolet 


Our fi , ee 
ur firmware Computer Graphics Division, 


character generator pro- 


duces typeset quality lettering simi- — 4 777 Arnold Drive, Martinez, 
lar to the popular Helvetica font with Ne Nicolet CA 94553 TWX 910-481-5951 
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KYNAR PIEZO FILM 





KYNAR™ Piezo Film brings you a com- 
bination of characteristics never before 
available: a flexible film with the highest 
piezoelectric and pyroelectric activity of any 
polymer, available in large sheet sizes, easy 
to form into complex shapes, and free of the 
limitations of fragile, brittle and hard-to- 
fabricate crystals 
and ceramics. 

No wonder 
KY NAR Piezo Film 
is being used suc- 
cessfully in applica- 
tions such as these: 
Audio applica- 
tions. Micro- 
~ phones, head- 
phones, cccre and acoustic pickups. 

KY NAR Piezo Film has low acoustic and 
mechanical impedance, and frequency 
response from DC to GHz. 

Switches. Keyboards and keypads for 
typewriters, telephones, computer terminals. 
High resistance to impact and fatigue means 
film won't shatter or deform over millions of 
touch operations. 

Industrial and Medical Instrumenta- 
tion. Pressure, vibration, strain, fluid flow 
and robotic tactile sensing. Medical equip- 
ment: for ultrasonic imaging, for monitoring 











measuring respiration _ 
Underwater 


As elements for 
_ hydrophones and 











of heartbeat, and 
and blood flow. 


Sound Detection. 


sonobuoys. Acoustic 
impedance is close to 
that of water. : 
Heat sensors. for fire and intrusion 

alarms and for energy control systems. 

Motion Devices. For displays, shutters, 
position sensors, “motorless” fans. 

KY NAR Piezo Film is available in com- 
mercial quantities, in a range of thicknesses, 
sizes and metallized patterns. 

Send for our new 
Design Kit, 

m consisting of an 

i 80-page “how to do 
it” Technical 
Manual, samples of 
metallized film, and 
connection mate- 
dials, for $49.10 
order, call (215) 337- 6710, or write 
KYNAR Piezo Group, Pennwalt Consurne ion, 
900 First Ave., P.O. Box C, King of Prussia, 
PA 19406- 0018. 








Its sparking 
a transducer revolution. 





ya MENNWALT 


CHEMICALS @ EQUIPMENT 


HEALTH PRODUCTS 
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ircuits. 
ircuits. 
ircuits! 


Electronic Circuits 

Notebook. 344 pp., illus. 

Some 268 proved-in-action circuits are gathered here 
for the first time in a single, easy-access resource that 
meets the highest standards of performance, cost 
reduction, and reliability. From amplifiers to voltage 
regulators...from data conversion to phase lock loops 
...you'll find the most needed, most reliable solutions to 
a vast range of circuitry challenges. 


Circuits for 

Electronics Engineers. 396 pp., illus. 

More than 340 circuits from all over the world are 
arranged here by 51 of the most important functions 
designers use to implement their systems, including 
amplifers, detectors, memory circuits, integrators, and 
much more. Complete with component values, circuit 
diagrams, waveshapes where applicable, and clear 
explanations of operations and applications. 


Design Techniques for 

Electronics Engineers. 370 pp., illus. 

The best of Electronics’ popular “Engineer's Notebook, ” 
this is an indispensable storehouse of solutions to 
numerous frequently encountered design problems. 
You'll find a host of proven techniques to help you make 
measurements, interpret data, make calculations, 
choose materials, control environment, lay out and 
purchase components, and more! 
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| Electronics Week Books ms has 
McGraw-Hill Inc. Princeton Road 4s 

| Hightstown, N.J. 08520 (Tel.) 609/426-5070 A ie 

| No. of Copies Title Price 

| Electronic Circuits Notebook $17.95 
Circuits for Electronics Engineers $17.95 
| Design Techniques for Electronics Engineers $17.95 
| Microprocessors and Microcomputers: 
One-chip Controllers to High-end Systems $18.95 
| Microelectronics Interconnection and Packaging $15.95 
| Practical Applications of Data 
Communications: A User's Guide $17.95 
| If after my 10-day free-trial examination | am not fully satisfied 
| | understand that my payment will be refunded. Payment must 
accompany orders under $25. 

| Payment enclosec () Bill firm |} Bill me 
Charge to my credit card: 

| |_| American Express (_] Diners Club 

| Visa (_} Master Card* 

| Acct. No. Date Exp. 

| “On Master Card only, first numbers above name 

| Name Title 

| Company 

| Street 

| city State Zip 

| Signature ELV 





Discounts of 10% on orders of more than 10 books. 
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COMPARED TO ANY EXISTING DIELECTRIC CERAMIC CAPACITOR 


DIAMETER SHARPLY REDUCED 


nt 
tl 
a 
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PUTTER 














Capacitance Range (uF) 


Rated 
25V 
0 
Temp. 9% 
Char. 











499 Boundary 


Series Layer 








Double crimp 
Inside crimp 
Straight 


MURATA’s BC capacitors are incredibly compact--51% smaller in 
diameter and 10% thinner than any existing dielectric ceramic 
capacitors. Despite their extremely compact size, MURATA’s BC 
ceramic capacitors feature tremendously large capacitance rangji- 
ng from0.001 to 0.15uF. Yet, they are extremely stable in temp- 
erature characteristics, allowing you to minimize assembly cost 
via denser circuits and automatic chip insertion. 

As modern electronic circuits become smaller and use lower vol- 
tages, they perfectly meet a variety of needs for by-pass coupling. 
MURATA also provides many 
components in tape : 
packages for any 
automatic chip 
insertion machine 
together with its 
useful and high-.’ 


Comparison of external dimensions 
between BC capacitors and high- 
dielectric ceramic capacitors. 
(MURATA products) 


= Reel 
package 








CERAMIC CAPACITOR BC CAPACITOR 


DD100 B 50V DD300 BC 50V 
precision automatic 


—— 
(a) Gl 
s ot 
| | fe 
(UNIT mm) | Chip insertion technology. 


SEMICONDUCTIVE CERAMIC CAPACITOR 


BC CAPACITOR 


: ai CAP ACITOR technique. 
fe) ? 


Flat 
package 
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MURATA ERIE NORTH AMERICA, INC. «----0----::sereceeeeee eet ees Phone:404-953-1799 Telex:542329 
3002 Kingston Court, S.E., Marietta, GA 30067, U.S.A. 
MURATA ERIE NORTH AMERICA, INC. CHICAGO OFFICE..-.---:------.----Phone:312-297-5560 Telex:281009 
MURATA ERIE ELEKTRONIK GMBH (West Germany)-:-------:-:)0:::550- Phone:091 1-66870 Telex:623763 
Kreuzsteinstr, 1A D-8500 Nurnberg 52, West Germany 
MURATA ERIE ELECTRONIQUE S.A. (France)--:-------:-::::::e re ----Phone:024-6767 Telex:699954 
MURATA ERIE ELETTRONICA S.R.L. (Italy) ------------:0: eee teeters Phone:688-4833 Telex:330385 
MURATA ERIE ELECTRONICS (UK) LTD. (England)-:-----:-:)-.:-:-55 --Phone:2514-28585 Telex:85897 1 
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MURATA MFG.CO,LTD. 


HEADQUARTERS 26-10, Tenjin2-chome, Nagaokakyo, Kyoto 617---Phone:075-921-9111 Telex:64270 MURATA J 


MURATA ELECTRONICS SINGAPORE (PTE.) LTD. (Singapore) -----:------ Phone:2554233 Telex:21127 

TAIWAN MURATA ELECTRONICS CO., LTD. (Taiwan) «-------::::s:.sssse Phone:042-91-4151 Telex:11348 
(Taipei Office)--------.-------. Phone:02-562-4218 

MURATA COMPANY, LTD. (Hong Kong):---:-:-:::::0:esce eee e tence nent neee Phone:0-262099 Telex:56208 

MURATA MFG. CO., LTD. Seoul Branch (Korea) -:-:---::--:-:::-5::2: seer eee Phone:720-7605/720-7321 Telex:25858 
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Applied Microsystems Corporation: 
Changing your ideas about emulation. 











Finding all the faults on a 
microprocessor-based board can 
take a long time unless you use a 
troubleshooting tool that can 
quickly identify both physical 
and functional faults. 


INTRODUCING THE 
ET-2000 MICRO TROUBLE 
SHOOTER.™ 


The new ET-2000 Micro Trou- 
ble Shooter combines functional and 
in-circuit testing in a single instru- 
ment. Pre-programmed tests, initi- 
ated by the touch of a key, let the 
ET-2000 go to work the instant you 
set iton your bench. You don’t have 
to spend hours programming the 
ET-2000 before production line 
personnel can use it. 








FINDING FAULTS 
IN DIGITAL BOARDS 
IS CHILD’S PLAY. 


IMPROVE YOUR TROUBLE 
SHOOTING PRODUCTIVITY. 


Our exclusive (patent pending) 
Signal Identification feature with 
Magic Probe™ allows you to quickly 
detect faults all across the board. 


Signal Identification 
Signal is ActiveLow 1000-2000 


The ET-2000 display tells you the 
condition of the circuit in plain Eng- 
lish, just as it appears on standard 
documentation, so there’s less 
chance for human error in inter- 
preting data. 

And that’s not all—the 
ET-2000’s exclusive (patent pend- 
ing) Shorts Locator allows you to 
speedily locate the position of each 
short with uncanny accuracy. 


| Applied 
Microsystems 


CORPORATION 

















A FULL SOLUTION WITH A 
PARTIAL PRICE. 


You won’t find any fault with 
the low price of the ET-2000. 
For the full story contact: 


APPLIED MICROSYSTEMS 
CORPORATION 
Kreillerstrasse 21 
D-8000 Munich 80 
West Germany 
TLX: 5213379/IBS 
Telephone: 431-2997 







The ET-2000 
Micro Trouble Shooter. 
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EASY, RELIABLE SOLUTIONS “” 
TO YOUR DESIGN PROBLEMS 


Design Engineers; Technicians; Supervisors; This book is for YOU! 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGINEERS can save you 
development time and money by giving access to stimulating, clever approaches 
that speed creative design concepts. 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGINEERS covers a vast 
array of design problems conveniently organized into 25 vital categories by 
function, including: 


amplifiers, control circuits, instrument circuits, 
microprocessors and power supplies, plus software 
for computers and calculators. 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGI- 
NEERS contains hundreds of circuit schematics, block diagrams, 
waveforms and computer programs that have been proven to 
work and meet the highest standards of performance. 


You'll find valuable and reliable information on a variety of design 
problems including: 


* exploiting the full potential of an rf power transistor 

° interfacing a 10-bit a-d converter with a 16-bit microprocessor 
* operating instrumentation-meter drivers on a 2-V supply 

° interfacing opto-isolated RS-232 to achieve high data rates 

* enabling a processor to interact with peripherals using DMA 





% 
‘ 


* a programmable source sets the voltage of E-PROMs Edited by Howard Bierman, 
* a TI-59 program tracks satellites in elliptical orbits Managing Editor, Technical— 
¢ an interface program that links a-d chip with microprocessors ELECTRONICS Magazine 


These creative, new ideas and approaches keep you on top 
of what’s happening in the latest circuitry developments. 


[_] Bill me (postage, handling & tax will be added) Please allow four to six weeks for delivery. 
NOTE: All orders under $25 will be sent a pro- © McGraw-Hill knows you will be satisfied, but if for 


Focused strictly on design problems, CIRCUITS AND *cut design time by adapting proven circuits and 
SOFTWARE FOR ELECTRONICS ENGINEERS delivers software to a wide range of applications 
professional, Innovative solutions for your most * save money and increase productivity by avoiding 
demanding projects. costly design errors. 
This volume is essential to So whether you are a design engineer, technician or 
* design appropriate circuitry to meet the most chal- supervisor — don't take the chance of being less than on 
lenging specifications top of the latest circuitry developments! 
[ McGraw-Hillint'. Publications Go. 7 
| Attn: ECC ea | 
Before you tackle your next eal ee. aieBok Name | 
project, order this | oae 
valuable resource today! | (Tel. (0628) 23431; Telex 848640) enn | 
Send me copy (copies) of CIRCUITS 
| AND SOFTWARE FOR ELECTRONICS ENGI- Steet Address | 
Use the coupon or send in | NEERS for $19.95 each. U.S. residents please - don m | 
your Company purchase order. | include local sales tax. ty ——________ sfate _________ Zip ______ | 
[] Payment enclosed (postage & handling in- 
| cluded) Country | 
| | 


UT 

e 1 forma invoice requiring prepayment. some reason you're not, there is a ten-day money- 
woh fa < Bill my company. Purchase order is attached. back guarantee that applies on all books. 
| MMe pects. Sina Seniesa peta, teed pant ech, Sent escalae seaceuglt “lances Gee leks Gace taseone” iGhdads ail iekks acca, tect, Gece umes ees i ce 








Introducing the Fluke 
8840A Digital Multimeter 


One look tells you it’s different. 

From its exclusive vacuum fluorescent 
display that's easier to read. To a simplified 
new design that’s easy to use. 

But look again. 

Because inside are more features for 
less money than any other 5%-digit DMM 
in its class. 

Including superior dc accuracy that 
the competition can’t touch— 50 ppm for 
1 year; 20 ppm for 24 hours. 

There's closed-case calibration. And two 
self-test levels are built in to ensure accuracy 


*U_S. List Price 


A clear display 
of superior performance. 


and ease of service. 

The 8840A comes standard with de 
volts, 2- and 4-wire ohms, current and 
sensed front/rear input switching. 

It has fast autoranging and multiple read- 
ing rates. Plus you can add two inexpensive 
options: IEEE-488 and true rms ac. 

You can't see them, but the 8840A 
is filled with new Fluke manufactured ICs 
and devices for even greater accuracy and 
reliability 

But there is one thing you can see that 
automatically makes the new Fluke 8840A 
today’s best buy ina bench or rack-mounted 
DMM. 





nie? O99, 


To see the new 8840A for yourself, con- 
tact your local Fluke Sales Representative, 
or contact us at the addresses below 


FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 


Fluke 8840A 


Volts, Ohms, Amps 

0.002% basic de accuracy 
0.16% basic ac accuracy 
2%, 20, of 100 readings/sec 


$150* true rms ac option 
$150” |EEE-488 interface option 





IN THE U.S. AND NON- 
EUROPEAN COUNTRIES. 


IN EUROPE: 


John Fluke Mfg. Co., Inc Fluke (Holland) B.V. 
PQ. C9090, M/S 250C PQ. Box 5053, 5004 EB 
Everett, WA 98206 Tilburg, The Netherlands 
(206) 356-5400, TIx: 152662 (013) 673973, Tx: 52237 


® 








Copyright ©1984, John Fluke Mfg. Co., Inc., Ad No. 2801-8840 For technical data circle number 199 
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The new YEW Model 3087 Programmable 150mm Hybrid Recorder accepts 
12-channel inputs of DC V, seven standard TC’s and RTD, plus a DMM input. It 
prints out analog data in six clear, distinct colors together with digital data. A 
true all-in-one design, the 3087’s powerful functions cover an almost unlimited 
number of applications. Full-scale range, chart speeds, and 
alarms are programmable for each of the 12 channels. In 
the digital mode, computed data, ZIT, alarms or a program 
list is also printed out. And one multi-color ribbon cassette 
gives approximately six months of continuous use. For 
more information, contact Yokogawa Corp. of America, 
(404) 253-7000. In Europe: Yokogawa Electrofact B.V.(The 
Netherlands), (0)33-10543. In Japan: Yokogawa Hokushin 
Electric Corp., (03) 349-0621. — 








YOKOGAWA HOKUSHIN ELECTRIC 
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THE TRAPIX 5500 





SOLVES ANOTHER TOUGH 
IMAGE PROCESSING PROBLEM 


Acquiring data from today’s keen image sensors was 
a challenge Recognition Concepts didn’t take lightly. 


The TRAPIX series of image processors has the 
low noise digitizers that it takes to handle the 
tremendous dynamic range of imaging devices such 
as plumbicon, CCD and IR arrays. We also provide 
synchronization and time base correction modules 
that allow for direct operation 
with VCRs or video disks. A unique 
digital port interface accepts 
analog or digital signals that are 
not standard video rates or levels. 


The TRAPIX Real-Time Image 
Processor captures data with 
speed and precision. But acqui- 
sition is just one reason you 
Should consider the TRAPIX. 
We offer a host of features that 
Soar above the competition. 


e Interface to area or line arrays 
up to 2048 x 2048 at rates 
from DC to 12.5 MHz. 

¢ 1024 x 1024 images acquired 
and processed at 7.5 frames 
per second. 





e Very low noise and stable 8, 10 or 12 bit video 
digitizers. 

e Time base correction providing direct VCR 
operation. 

e 32 bit Pixel Processor. 

e Hardware Histogram Calculator. 

e Up to 16MBytes of dual ported image memory. 


e Optional stand alone 
systems. 


¢ Communication connections 
to Ethernet, DECnet and Net 
488 (IEEE 488). 


e Real-Time Image Processing 
Software for VMS, RSX11 
and RT 11. 


For information about today’s 
cost-effective solution to your 
image processing needs, con- 
tact Recognition Concepts, Inc. 
Write to uS on your company 
letterhead to receive a video 
taped demonstration. 

VMS, RSX11 and RT11 are registered trademarks 


of Digital Equipment Corp. Ethernet is a registered 
trademark of Xerox Corp. 


>») RECOGNITION CONCEPTS. INC. 


924 Incline Way, P O. Box 8510, Incline Village, Nevada 89450 (702) 831-0473 Telex: 753168 
INNOVATORS IN IMAGE PROCESSING>o 


See us at booth #346 SIGGRAPH ’84 
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The new force 
for quality power semiconductors 
as a very familiar name... 
Allen-Bradley. 


Allen-Bradley now manufactures quality power transis- 
tors, fast recovery power diodes, fast switching power 
Darlington transistors and power Darlington modules. 

Features include: 

Glass passivated die for excellent high temperature 
stability. 

Thermally stable structure for high reliability in 
power cycling. 

And they're readily available. 

Allen-Bradley has the power to meet your needs for 
quality power semiconductors. 








® ALLEN-BRADLEY 


For application and pricing information, write to 
Power Transistor Components, Microelectronic Products, 
Eiectronics Group, Allen-Bradley Company, 800 West 
Carson Street, Torrance, CA 90502. Phone (213) 320- 
1190 or contact your nearest Allen-Bradley sales office. 

For literature on the new force in power 
semiconductors, write Allen-Bradley Company, 
Electronics Group, 1201 South Second Street, 
Milwaukee, WI 53204. 

We'll include a free copy of our Glossary of Power 
Semiconductor Terms. 
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ElectronicsWeek is important to him... 
I'm sure it's important to me. 


Ever notice how some people always seem to have 
the right answer? No matter what the situation, they 
always seem to be a step ahead. 


And they're successful ... the first in line to lead an 
Important project...the first in line for a promotion. It’s 
certainly not magic. Usually it’s a combination of hard 
work, brains, guts and desire. 


It probably means they read ElectronicsWeek... regu- 
larly. 


ElectronicsWeek has helped propel many a manager 
and engineer to the front line...to the “leading edge” 
of the industry. And just as we've been providing 
many of your colleagues with the right information, 
the important information— when they need it most 
—So too Can we provide it for you. 


Every week an ElectronicsWeek subscriber receives 
an Issue Crammed with the latest information on new 
products, developments, concerns and trends in the 
worldwide electronics industry. 


When you become a subscriber, we'll supply you with 
the intelligence you need to make the big decision, or 
the every day decision to further your career and reap 
profits for your company. For a taste, just browse 
through the issue you're holding. 





But, you really don’t have to believe us. Just ask the 
person who's always a step ahead. 


To become a subscriber, just complete and mail the 
Insert card in this magazine. If subscription card is 
missing, write: Circulation Manager, ElectronicsWeek, 
PO. Box 511, Hightstown, N.J. 08520. 
wl. 
Sy 
mini 


ElectronicsWeek 


The Voice of the industry 





For the manager who Is serious 
about improving product quality and 


lowering production costs... 








HP introduces the Q-STAR network 


Move into the age of computer in- 
tegrated manufacturing with HP board 
test systems and HP’s exclusive 
Q-STAR network. 

Q-STAR (Quality Systems for Test, 
Analysis and Repair) is an integrated ap- 
proach to solving your manufacturing 
test problems when your requirements 
call for more than just a test system. 
Analysis of the test data provides infor- 
mation you can use to solve your manu- 
facturing process problems. 

With the HP 3065 Board Test System, 
you can test your complex analog/digital 
PC boards. HP’s Q-STAR network gives 
you detailed process data to help fine 
tune your entire manufacturing and 
assembly process. You can use this infor- 
mation to smooth out your production 
process as well as greatly increase your 
product quality. Use Q-STAR to identify 
chronically bad parts and subassemblies. 
Search out the weaknesses in the build 
procedure. Minimize product rework. 
Control production costs and boost pro- 
duct quality by maintaining tighter, 
more informed control of the pro- 
duction cycle. 

In addition, HP paperless repair soft- 
ware provides automation of your repair 
process, speeds the repair and provides 
insight into what actually happened, per- 
mitting rapid identification of subtle 
manufacturing process problems. 


siveness to increasing production sche- 
dules, each HP 3065 controller can sup- 
port up to six configurations including 
three test heads, six development and 
repair stations, or a combination of 
your choice. 

With the HP Q-STAR network, you 
can improve product quality while lower- 
ing production costs. 

Hewlett-Packard provides a complete 
line of board test systems, featuring a 
wide selection of capabilities and prices 
to satisfy most production test applica- 
tions. To find out more, contact your 
local HP field office listed in the 
telephone directory white pages. Ask for 
the electronic instruments department. 


hp HEWLETT 
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Improving Product Quality. 


With HP’s Q-STATS and paperless 
repair software (part of the overall 
Q-STAR system), you can get manage- 
ment, utilization and process yield 
reports to help you reduce inventory and 
improve your process. To provide a total 
solution to your testing problems, HP 
offers this capability as a standard no- 
charge feature of the HP 3065 Board Test 
System. Plus, by taking advantage of 
Q-STAR’s compatibility with HP’s much 
larger Manufacturer’s Productivity Net- 
work (MPN), you have a powerful set of 
tools for increasing product quality. 


Lowering Production Costs. 


The HP 3065 Board Test System pro- 
vides the highest throughput possible to- 
day. That means your test backlogs 
become significantly reduced. Get your 
new products into production faster with 
the new HP CAD-VANTAGE software. 
A vital component of the HP Q-STAR 
network, this software automatically 
links any CAD database to an HP 
3065, freeing you from laborious manual 
entry of board topology. Once your 
CAD data is transferred, HP’s advanced 
IPG-II test program genera- 
tion package lets your 
engineers produce efficient 
test code. For greater respon- 








rry 






















Se Lele vicie o 





TELEVIDEO’S OEM PROGRAM. 
FULL PARTNERSHIPS AVAILABLE. 


To get where you want to go in the OEM universe, choose a partner who can go the distance with 
you. TeleVideo” assigns you one applications engineer throughout design, manufacture and delivery. 
We meet both your specifications and your business requirements. We'll manufacture your terminals 
in our new state-of-the-art facility. And we'll test your way. With your QC standards. 


We keep the contract simple, back you up with continued technical support, and live up to our 
reputation for reliability and quick delivery. 


Contact us today, whatever your terminal requirements. And experience the confidence of a partnership 
with TeleVideo for yourself. 


Call us at (800) 538-8725 for more information. (In California 
call (408) 745-7760) or contact your nearest TeleVideo office: 





California/SantaAna................ (714) 476-0244 
California/Sunnyvale ................ (408) 745-7760 
Georgia/Atlanta................... (404) 447-1231 
Illinois/Chicago.................... (312) 397-5400 
Massachusetts/Boston ............... (617) 890-3282 
New York/New York ................. (516) 496-4777 
Texas/Dallas.....0................. (214) 258-6776 
Central Europe |. . Pret pe _. (31) 2503-35444 
Northern Europe | ooo (44) 9-905-6464 
Southern Europe................... (33) 1-686-4412 


TeleVideo Terminals 


©, TeleVideo Systems, Inc. 


Service is available nationwide from General Electric 


Instrumentation and Computer Service Centers. Circle 211 on reader service card 





Enter the new era of 





MICROSYSTEM 


DESIGN 


MICROPROCESSOR SYSTEMS: Software and Hardware Architecture 
delivers a wealth of information about microcomputers, peripherals, networks, 
signal processing and software, that leads the field in the 80’s! 


This book is a comprehensive collection of technical articles, carefully detailed 
and presented, in exclusive reprints from Electronics Magazine. 


Corporate Managers, Project Managers, Design Engineers, Market 
Managers: MICROPROCESSOR SYSTEMS: Software and Hardware 
Architecture is one book for all! 


Six knowledgeable chapters examine: 


e Significant trends in the development of new software 
systems and applications 

e Technical articles on the manufacture of new 
microprocessors 

e Approaches to memory management used by major chip 
manufacturers | 

e Conveniences of peripheral chips 

e Alternative network methods from Ethernet to token- 
passing protocols 

e Modular procedures for making digital signal processing 
systems 


Engineers - Save precious time by eliminating a cumbersome series of 
software instructions. 


Directed chiefly at design tactics, MICROPROCESSOR 
SYSTEMS: Software and Hardware Architecture helps you 
avoid errors and overcome all your architectural problems. 
e Brings you the needed simplicity of design, 
without sacrificing performance of the finished 
system 
e Offers a means of tapping microsystems into 
the power of mainframe machines 


e Recounts major breakthrough in dedicated chips 
that handle math operations in record time 


Here it Is - 






Edited by Stephen Evanczuk, 

Microsystems & Software 

Editor, ELECTRONICS 

In one resourceful volume, MICROPROCESSOR 

SYSTEMS: Software and Hardware Architecture 

lets you understand: 

e Functions of hour end microprocessors and 
controllers 


e Key microprocessors that trigger the personal 
computer revolution 


e The importance of dedicated chips more 
sophisticated than mainframes of yesteryear 


e Significant aspects of microcomputer software 
e Efficiency of peripheral-control chips 


MICROPROCESSOR SYSTEMS: Software and Hardware Architecture - Let it design for you! 


Don’t be left in the dark: MICROPROCESSOR SYSTEMS: 
Software and Hardware Architecture illuminates the design 


process of an ever changing industry. 


OO Bill me (postage, handling & tax will be 
added) NOTE: All orders under $30 will be 

| sent a pro forma invoice requiring 

i prepayment. 


McGraw-Hill knows you will be satisfied, but if for 
some reason you are not, there is a ten-day 
money-back guarantee that applies on all books. 


Allow four to six weeks for delivery. 


| Attn: ECC ne | 
| McGraw-Hill House | 
Don’t delay -- order your | Maidenhead, Berkshire SL6 2QL Name | 
England 
copy today! | (Tel. (0628) 23431; Telex 848640) Company | 
| Send me opy(ies) of | 
ea Street Address 
MICROPROCESSOR SYSTEMS: Software and 
Use the coupon OF send Hardware Architecture for $21.95 each. (US. | 
in your company pu rchase | residents please include local sales tax). Ca ee | ohare | 
CL] Payment enclosed ostage & handlin 
order. aga 5 (p g aun | 
| 
| 
| 


OC Bill my company. Purchase order is attached. 
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Make your move to Sperry’s Flight Systems group in Al- 
buquerque, where the technology and the environment are 
State-of-the-art. There’s room for you here, where our 
Defense operation is designing some of the world’s most 
sophisticated avionics systems for advanced aircraft such as 
the F-15 and F-16 fighters and the B-1B bomber. 

So join us in Albuquerque, a small-town kind of city with 
a mild climate, clean air and a leisurely Southwestern lifes- 
tyle — recently voted the second most livable city in the U.S.! 

With this combination of career opportunity, liberal relo- 
Cation package and Sunbelt living, you can have it all. We're 
looking for engineering talent in the following areas: 


Engineering Design 
CRT Displays 


Requires a BSEE and two or more years’ experience in one 
of the following areas: hardware design of microprocessor- 
based electronic systems; analog circuit design related to CRT 
displays; high and low voltage power supplies; and design 
of programmable symbol generation systems. 
® Analog Design 
@ Electronic Flight Instruments 
@ Programmable Symbol Generators 


® Software Development 


Helicopter Avionics 


Requires a BSEE degree and two or more years’ experience 
in one of the following areas: analog and digital circuit de- 
sign; test equipment design; human factors/systems design; 
microprocessor-based systems including I/O, 1553B bus ar- 
chitecture and data processing. 

@ Analog and Digital Design 
@® Human Factors 

® Software Development 

@ Systems Integration 


Flight Control Systems 


Requires a BSEE degree and two or more years’ experience 
associated with design of microprocessor-based systems in- 
Cluding I/O, data transmission, bus architecture (1553B type) 
and signal conversion, and analog digital circuit design. Ap- 
plications include: 


@ Flight Management System Development 
@ Analog/Digital Circuit Design 
@ Flight Control System Development 
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Engineering Support 
Failure Analysis Lab Engineer 


Expertise in detailed part failure analysis using sophisti- 
cated tools such as microprobes, SEM, and X-ray spectro- 
graph. Familiarity with solid state physics is essential, as is ex- 
perience in detailed physical analysis. 


Environmental Lab Engineer 


Experience with vibration and environmental techniques. 
You will also program and maintain microprocessor control- 
lers as well as schedule and supervise lab activities. Experi- 
ence in environmental labs and familiarity with MIL-STD-78 1 
and MIL-STD-810 essential. 


Components Engineer 


Preparation of component specifications and provision of 
technical liaison between Sperry and component vendors. 
Need specialists in electrical/electronic and mechanical 
components. 


Reliability Engineer 
Performance of circuit stress analysis, reliability prediction: 


and failure mode analysis, and participation in reliability de- 
velopment testing. 


EMIC Engineer 


You will participate in equipment design, prepare control 
and test plans and reports and assist in testing. Experience 
in EMIC testing and planning. Familiarity with MIL-STD-46 1 
and -462 is necessary. 


Power Supply Engineer 


Assist project groups in the analysis and design of low and 
high voltage power supplies for high-reliability applications. 
A working knowledge of MIL-STD-704 and power FET 
switchmode conversion circuitry is essential. 

Each of the above positions requires a BSEE or BS 
Engineering Physics. 


With Sperry, you'll enjoy an excellent salary and benefits 
with one of the country’s leaders in electronics. For consid- 
eration, send your resume and salary information, in confi- 


dence, to Jim Richter, Sperry, P.O. Box 9200, Albuquerque, 


NM 87119. 


3 = SPERRY 


Equal Employment Opportunity/Affirmative Action Employer. 
US. citizenship required. 
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@ Please send inquiries directly to us by /etter, telex or cable. 


QUGAWA OIGAWA ELECTRIC CO., LTD. 


Since 1967 
3-14-12 Hatanodai, Shinagawa-ku, Tokyo, Japan. Phone: Tokyo (03)781-9994 
Telex: J32694 OIGAWAMF — Fax: (03)781-9244 Cable: “OIGAWAMF” TOKYO 
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DESIGN TECHNIQUES 
for 
ELECTRONICS ENGINEERS 











Expert guidance at every point in the development of en- 
gineering project-making measurements, interpreting data, 
making calculations, choosing materials, controlling environ- 
ment, laying out and purchasing components, and _ inter- 
connecting them swiftly and accurately. Nearly 300 articles 
from Electronics’ ‘‘Engineer’s Notebook,” with more than 500 
diagrams and tables. 











Order your copy today! Send $17.95 to: 







Electronics Week Books McGraw-Hill 
McGraw-Hill Inc. Princeton Road OR Int’l Publications Co. 
Hightstown, N.J. 08520 Attn: ECC 





McGraw-Hill House 
Maidenhead, Berkshire SL6 2Q0L 
England 
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Ten-day money-back guarantee. Allow 4 to 6 weeks for delivery. 
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ce ago, before cae foe was even «thinking oe the lines of Ultra-Efficient 
ome rectifiers for Metis us supplies, Unitrode had a whole line of them. 

The first line of them. _ === 
We created the standard for U 3S ri ctifiers 
wich switching times as low as 25nS maximum. 
| And forward voltage silica iS —s as 5 825 volts | 





Ee we priced jens so o competitively t 1 t we were eall but cise to be 
_ First. : . 

_ First in military applications. 

First in industrial. 

_ First i in data processing. 

_ Firstin Se ia aO 
_ First off- He ne Fit irst avaiable. 
Bory in Oe  ~~—SEese 





ae. 
First. 












16 hoe UES2AO1_ oF .. | | C 
UNITRODE FIELD OFFICES: 
Asia: Unitrode Corporation, 5 Forbes Road, Lex- 
_ington, MA 02173, U.S.A. Tel: 617-861-6540. West _ 
Germany: Unitrode Electronics GmbH, epee 
68, 8025 Unterhaching, W. Germany, Tel: 089/6190 
04/05/06. United Kingdom: Unitrode (U.K.) Limited, 
_ 6 Cresswell Park, Blackheath, London SE3 9RD, Tel: 


01-318 1431/4. Italy: Unitrode S.R.L., Via Dei Carracci, 
5, 20149 Milano, Tel: 431-831,434 604. 
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